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Em Dezoml)ro cle 1937, sob o tilulo Monnqra]>hias, o Instilulo OswaUlo 
Cruz iiiiciava nova sc*rio do jjiiblica^dos Alo oiilAo os tra])alIios cram diviil- 
gados alravez dc suas Memories, j)orom como a aclividadc sciontil’ica orcscessc 
houve imperiosa iiecossidade do so organisar novo lyi)o dc dividgacao. CouIhj- 
a l^auro Travassos com a vHo\isa<> da f'amilia Trichostronffi/Iiihie Tadper, 1912 >, 
alcnlada conlribiii^no scicntUica com 512 pp., 297 csis, c 1200 figs, cscrcvcr 
o [)rimciro Irabalho para a nova pul)lioavi»‘>i contribui^'Ao cssa quo loin o mi- 
mcro 211 na iisla do traballios scicntilicos do nolavcl i)cs(pii.sad(n* cm cuja 
homcnagem so fez os(c I.iuro Jiihilor al'im do commomorar o 25" anniversario 
de sua acli\ blade scienlilica 

Qiumdo sc conhcco o ambbado cullural ilos volhos I’cnlros scicnlifi(.*o.s 
da Eiiropa on dos mais rcc(*iif(‘s, como os b'sfados Unidos, J’ica-so siir[)rchcii- 
dido ct)m a invulgar cajiacidado <{o moco (pic sem dcsaiiimo e movido por 
alio cnlbusiasmo, jamais dosalcnlou cm lazor Scicncia cm nudos (^omo os da 
America do Sul, oiido sem diivida lambcm so doscnvolvo, cmliora, alravez, 
dc diiriculdadcs c ol)slaculos (pa* os curojx'us. nortc-amcricanos c japonczcs« 
si(picr suspeitam. 

Inconlcslavelmcnlc, cnlrc nds ja cxislo oulro ambiciile e a importanciu 
que as pesqiiisas scicnlilicas dovcm mcrcccr, aos pouc.os vac sciido compndionr 
lUda c se incor[)orando a mental idado da nova genie Islo, porom, devido so- 
breludo aos estor(;<)s e saciificios dc scienlislas devotados cpie procnrani alirir 
carninho i)or enlre uma cerra(;ao conslanlc c muitas vczes luclando com a 
inoomprehensao dos proprios dclcnlorcs do podcr. 

Ilojc, epic o Home dc Lonro Travassos laz parlo do mellior do patri- 
monio scientifico nacional, ha urn prazer cm rememorar o passado fazendci 
justica aos que inieiaram cm nosso moio as p.'sciuisas rolalivas a IFolminlliolo- 
gia, campo cm que o nosso iK^menagcach^ lanlo elcvou o sou nome c exaltou 
o do Brasil. 

Gerta vez, ha miiitos aniios, na velha Escola dc Medicina da Bahia, 
constiluiu-se um luniinoso cciilro quo allrahiu a atlcn^ao dos scienlislas do 
Velho Muiido. 



Quando Diibini, em 1843, denunciou entre trabalh'adores do tunnel de 
S. Gothardo, um verme occa^ionador de um mal que os dessorava e que 
reduzia a quasi nada a capacidadc de trabalho, foi na Bahia que Wucherer, 
eni 1866, refor^ava a observa^ao do pesquisador europeu com a comprova^ao 
da existencia do mesmo mal em plagas americanas. 

Dez annos depois, em 1876, Silva Araujo chamava a attenQao para uma 
doen^a nova que alacava gente brasileira, occasionada por um verme pela pri- 
meira vez alii estudado para o qual creou um novo genero, e que hoje a 
sciencia registra assignalando o helmintho sob o nome de Wuchereria bancrofti 
(Cobbold, 1877). 

Com eslas pesquisas os faclos se transmutaram. \ velha Europa con- 
firmou os trabalhos realisados no Bras*il, e Manson teve de reconhecer as 
denomina^Oes que os pesquisadores bahianos derani aos helminthos (lue es- 
ludaram, antes do grande tropicalisla. 

Como componenle daquelle grupo de pesquisadores, encontrava-se Pedro 
Severiano de Magalhaes que, em 1887, escrevia sua primeira conlribuicSo hel- 
minlhologica e, embora fosse, pelas circumstancias, levado a applicar sua acti- 
vidade em sectores outros da Medicina, nunca cleixou de se interessar pela Hel- 
minlhologia que aprendera e trabalhara, com os invesligadores daquelle nucleo 
scientifico brasileiro. Eis, talvez, a explicacHo j^ara as pesquisas helmintlio- 
logicas rcalisadas miiitos annos deix>is por P. S. de Magalhaes aqui, no Rio 
de Janeiro, no inlervallo de seus trabalhos coslumeiros, feitas pordm com rigor 
e precisao, denunciando, por cxemplo, a presen^a de imi parasite de aves 
domeslicas quando descreve, em 1898, o Ilj/menolepis carioca, hoje verificado 
ser helmintho cosmopwlita. 

Raul Leitao da Cunha prestou significativa homcnagem a cste preclaro 
invesligador, reunindo na Faciildade de Medicina do Rio de Janeiro, o que 
restava do material colligido por este pioneiro da pesquisa scientifica entre n6s, 
e a quern R. Blanchard dedicou a Dirofikiria magalltdesi, parasito encontrado 
pelo scienlista brasileiro no cora^ao do hoiuem. Este material foi devolvido 
por Blanchard em expressiva homenagem a P. S. de Magalhaes, dentro de* 
uma caixinha de ouro. 

O notavel pesquisador teve vida atormentada ate os uUimos Inezes de 
uma existencia fecunda e com todos os precalcos de pioneiro, luclando com 
a incomprehensao geral do meio, mas continuando a traballiar sem desanimo. 

Com a crescente imporlancia que a doen^a provocada por aquelle verme 
descoberto por Dubini, as pesquisas realisadas sobre o mal originaram, no Bra- 
sil, dois importantes trabalhos: um, da lavra de. Adolpho Lutz, nome que consti- 
tue um marco, no desenvolvimento da Sciencia no Brasil. 

Na monographia por elle apresentada em 1885, o extraordinario invesli- 
gador patricio estudava o helmintho productor da « Hypoemia intertropical », 



Cj ao mesmo tempo, regislrava a presen^a de um oulro cuja differen^a^ chegou 
a assignalar, e que por um pouco mais Ihe caberia a prioridade do descobri- 
men to, o Necator americanns, feito mais tarde por Stiles, e que de ha muito 
cxistia na America, porque as referencias de Piso, em 1648, denunciam a pa- 
rasitose enlre os nossos indios, talvez mesmo pelo proprio Gabriel Soares de 
Souza, em 1587, iiaquelle capitulo que sc refere aos «... que comem terra 
para se malarem », quaiido escrcve: «e p5em-se a comer terra, cada dia uma 
pouca, at6 que vem a defiiihar e inchar do rosto e olhos, e a morrer disso ». 

Lutz, por4m, tiiiha sido precedido por Alfredo Iaiz, compelcnte e es- 
loi'cado pesqiiisador que em 1875 publicou sob o mesmo titulo « Hypoemia 
interlropical », a these com q.ue defendeu seu tilulo ao doutoramento no Rio 
de Janeiro. Em 1882 o investigador bahiano publicou em Valen^a nova con- 
Iribuicao que inlitiilou « Nouvelles oI)servations et experiences relatives 5 T^tude 
de la dochmiase ou aiikylostomiasc et son traitement ». Acabou, entretanto, 
abandonando as pesquisas para terminar sens dias, realisando durante annos 
trabalhos de rotina scientifica em laboratorio do governo destinado a investi- 
ga^Ges bromatologicas. 

Quaudo Looss, em 189(5, detenninou o cyclo evolutivo do Ancglosloma 
duodenale, viu suas pesquisas confirmadas na I'aculdade de Medicina do Rio 
de Janeiro onde Austrcgesilo realisou as notaveis experiencias quo confirmaram 
as conclusOes do grande pe.sqiiisador allcmilo. Acompanliado de Moys^s MiCr- 
nezes e Gomes de P'aria, repetiu-se no Rio de Janeiro o episodio occorrido 
havia annos na Bahia, com a descoborta do parasito. 

Gomes de Faria, ainda estudante, foi attrahido jmr Manguinhos e Oswaldo 

Cruz immediatamenle aproveitou tao coinpetente elemento, cncarregando-o das 
pesquisas dos vermes. 

Quando, em 1907, Sainbon descobre o Schistosoma mansoni^ no anno se- 

guinte a vellia Faculdade de Medecina da Bahia, alravcz dos trabalhos de Pi- 

raja da Silva, re])roduz os factos occorridos com o descobrimenlo muitos an- 
nos antes feito por Diibini, e o pcsquisador bahiano dcinonstra a cxistcncia 
da nova parasitosc descoberta. 

Apezar de todos os contratempos e vae-e-vens, gramas aos csfor^os de 
pesquisadores enthusiastas, a Scicncia ia se desenvolvendo no Brasil. 

Oswaldo Cruz da o impulso maximo creando a Escola de Manguinhos. 
No terreno da helminthologia Gomes de Faria descobre novas especies, lendo 
tido uma deltas grande repercussao porque parasita animaes domesticos e 6 
especie compolita — o Ancijlostoma brasilicnsis — verificado presente em nu- 
merosos paizes do mundo e suas larvas occasionando uma das affecyOes mais 
interes^antes e que, durante muito tempo, desafiou a argucia dos scientistas, 
quando erraticamente parasita o hoineni produzindo a larva migrans. 

F'oi em Manguinhos que Lauro Travassos, trabalhando com Gomes de 



Faria, encontrou o seu primeiro orienlador e mcstre no campo que mais tarde 
lanlo se notabilisou. 

Em 1913, Travassos fazia com Gomes de Faria sua primeira contribui- 
^ao no terreno da Parasitologia, quaiido estudou a presen^a de um arthropodo, 
a Linguatula serrala, no intestine do homem no Brasil. Neste incsmo imno de- 
fendia seu tilulo de medico com a tbe.se que apresenlou, intitulada « Sobre as 
especies brazileiras da subfamilia Heterakinae 

Dahi por deante, as contribuigdes se succedem em numero e importancia 
crescentes. Tive mesmo, omi 1914, opportunicladc de fazer um trabalho de 
Parasitologia cm conjuncto com Marques da Cunha e Travassos, occupando-se 
esle da parte belminthologica, e do homenageado de agora me recordo, quando 
estudante ainda, inscrevera-se como alumno do Curso de Mangtiinhos, occa- 
siao em que live a honra, hoje o posso dizer, de conlal-o entre os pre- 
sentes ao curso, em que leccionei. 

Sens compaiiheiros de Manguinhos c discipulos dcsla casa e de outros 
ponlos do Brasil, scicnlistas do niundo inleiro, Irazem sua collabora^So A ho- 
menagem (jue um grupo dc mo^os quer render a Travassos e (pic tern especial 
significa^ao sobreludo, nesle momenlo, quando a cullura cnlra iiunia phase 
critica, talvez nao sdmente entre n6s. 

'A convitc dc Fuelleborii, um dos continuadores de Looss, foi Lauro Tra- 
vas.sos trabalhar em Hamburgo. Alii o pesqiiisador brasileiro teve opportunidade 
de cstudar material europeu, podendo esclarcccr muitos pontos duvidosos na 
systematica helminthologica e descrever novas especies em pesquisas, que du- 
rante mezes, realisou no Instituto de Medidiiia Tropical daquella cidade. 

Em Sao Paulo, onde foi jirofessor de Parasitologia, em substitui^ao a 
Celestino Bourroul (pic succedera a Brumpt, o notavcl parasitologista franoez, 
Travassos mlo sdmente imprimiu cuiiho verdadeiramenlc pratico ds suas aulas, 
como suscitou entre sens jovens discipulos novos pcscpiisadores da lielminthologia. 

Este € um dos principacs tra(;os do scientista brasileiro: a faculdade de fa^ 
zer escola e crear discipulos. Neste particular, ninguem o excede em nosso 
mcio, onde ha neccssidadc de um devotamento exccpcional para se consagrar 
aos trabalhos da Sciencia, a tat ponto que o cxcmplo vac ainda galvanisar pen- 
dores entre os discipulos, hoje numerosos, que saberdo continuar a obra de 
tao conspicuo Mestre. 

O exemi^Io de desprendimento pessoal e de desintcresse que o notavel 
investigador da Escola de Manguinhos dd, 6 (pialquer coisa de consolador para 
os que amam as investigafOes scicntificas, entre nos padecedoras de intermit- 
tencias. Para mini este tra^o d dos que mais me impressionam na figura do 
emerito helminlhologista ; a gloria dc representar, sem saber, o papel da pedra 



de amolar, que, embora se gastando, afia o gume dos conhecimentos alheios. 
mas que se paga pela alegria de v6r que entre os seus discipulos, algiins tiram 
M cMspa e luz da pedra que devotadamente afiando, se consome. 

Certa vez, um dos expoentes culturaes de nosso Paiz, Miguel Ozorio de 
Almeida, affirmou uma grande verdade ao escrever que a lingua que falamos 
nSlo <5 obicC d divulga^do das nossas iddas,' pordm a ausencia de pensamenlo 
por parte dos cscriptores e que a torna obscura e anonyma. 

Lauro Travassos dcu brilhante demonstra^do a tal acertiva, i)orque es- 
crevendo no idioma ignorado, levou-o por todos os recantos do Universo, obri- 
gando a investigadores dc povos os mais differentes a ler os resultados das suas 
pesquisas. 

Os esludos de llelminlhologia que realisoii no Paiz, de lal forma re- 
modelaram a systematica, ejne ioryou a Iciliira da lingua desconhccida e in- 
vestigadorcs de todos os ceiitros scientificos do mundo, tiveram de levar em 
considera9ao o enorme acervo de coiiliecimcntos que as investiga^Oes de Tra- 
vassos trouxeram para o camim da hclminlhologia. E como em Sciencia, mais 
que em qualquer outro sector, a interdcpcndcncia dos phenomenos se realisa, 
Manguinhos viu chegar material da fauna helminthologica da Allcmanha, Italia, 
Estados Unidos, Argentina, Franca, Portugal, para que o emerito scientista opi- 
nasse e decidisse sobre assurnptos da espccialidude que tSo profundamente 
domina. 

A Helminthologia tern em Lauro Travassos o sen maior investigador 
na America do Sul, onde encontrou um campo immenso para pesquisar, como 
e o Brasil. Para estudal-o atirou-se com enthusiasmo inquobrantavel c uma 
capacidade dc trabalho iiiexccdivel a este campo de immensas j)ossibilidades. 
Sen exemplo suscitou entre os jovens que o procuravam, curiosidade pela so- 
lu^So dos problemas da systematica c biologia dos helniinthos e Hies transmittiu 
o enthusiasmo e estimulo que recebera dc Oswaldo Cruz, o Mestre, o fundador 
da gloriosa Escola de Manguinhos, por quern Travassos foi tocado quando 
Oswaldo Cruz, no inicio da carreira sciciitilica do emerito investigador de 
que ora me occupo, orieiitava seus passos, Icvando-o a estudar problemas outros, 
como o tetano, de cujas pesrpiisas durante inuitos annos foi encarregado. 

Para descansar na semana de 9 dias que inventou, afira de nSo ficar em 
atrazo com o immenso que tern a estudar c a realisar, descansa como faz o 
nadador, mudando de nado, e entiXo, estuda as brocas das madeiras, certo 
grupo de lepidopteros e faz excursOes cm busca de mais material, para as 
novas pesquisas e invcstiga^Ocs que n^o darilo mais brilho ao seu nome, mas 
servirSo para os 1110908 como alto exemplo dc desprendimento, desinteresse 
material e espirito de sacrificio, cm que nao serve tao sdmente ao Brasil, 
ao qual tern prestado os mais relevaiiles servi90s, mas tambem d causa do 
desenvolvimento da propria Sciencia. 




Lista dos trabalhos publicados pelo 
Prof. Lauro Travassos * 

(1913 — 1937 ) 


— 1913 - 

1 (1). Nota sobre a presen^a da larva de Linguatiila serrafa Froelich (1789) 

no inteslino do homcm, no Brazil. Brazil-Medico, 27 (4) : 31, 1 fig. 
Em collabora^ao com J. Gomes de Faria. 

2 (2). Niota sobre a presen(;ta da larva de Linguatiila serrata Froelich no in- 

testino do homem, no Brazil, seguida de notas .sobre os lingiiatulideos 
da collec^ao do Iiislituto. Mem. Inst. Oswaldo Cruz, 5 (2) : 123-128, 
est. 11, 1 fig. (em ixirt. e allem.). Em collaboragSo com J. Gomes 
de Faria. 

3 (3). Sobre as especies brazileiras da siib-familia Heterakinae. These de 

douloramcnto apresentada a Faculdade de Medicina do Rio de Jar 
neiro, 41 pp., 5 ests., 38 figs., 3 proposi^Oes sobre cada cadeira do 
curso medico. Rio de Janeiro. 

4 (1). ConlribiiiyQes para o conhecimenlo da fauna helminthologica brasileira. 

I: Gigantorlu/nchiis aiirae n. sp. Mem. Inst. Oswaldo Cruz, 5 (3) : 252- 
255, 1 fig. texto (cm port, e allem.). 

5 (5). Sobre as especies brasileiras da subfamilia Heterakinae Railliet & Henry. 

Mem. Inst. Oswaldo Cruz, 5 (3) : 271-318, ests. 27-31, figs. 1-38 (em 
port, e allem.). 

— 1914 — 

6 (6). Trichostrongijlinae brazileiras (Nota previa). Brazil-Medico, 28 (17) : 163. 

7 (7). Trichostrongijlinae brazileiras. Ilaenionchiis similis n. sp. (2.a Nota pre- 

via). Brazil-Medico, 28 (19) : 18.3. 

8 (8). Morphologia, systematica c biologia dos Ancylostomos. Arch. BrasiL 

Med., 4 : ,3-26; 19.3-205, 1 fig. texto, ests. 1-8, figs. l-3a Em col- 
labora^ao com J. Gomes de I'aria. 

9 (9). Trichostrongylideos brazileiros (3.a Nota previa). Brazil-Medico, 28 (34) : 

325-327. 

10 (10). Contribui^ao para o coiihecimento da fauna hclmintolojica brazi- 

leira. III. Novo geiiero da familia Heterakidae Railliet & Henry. Mem. 
Inst. Oswaldo Cruz, 6 (2) : 137-142, est. 15, 3 figs, (em port, e ingl.). 

11 (11). Sobre as especies brazileiras do genero Capillaria Zeder, 1800 (Nota 

previa). Brazil-Medico, 28 (47) • 429. 


* O numero entre parenthesis se refere a uma lista anteriormente existente, que a actual rectifica. 
Foi respeitada a graphia do autor. 



12 ( 12 ). 

13 (13). 


14 (14). 

15 (17). 

10 (16). 

17 (15). 

18 (18). 
ID (19). 
20 ( 20 ). 
21 ( 21 ). 
22 ( 22 ). 

23 (24). 


21 (23). 

25 (25). 
20 (26). 

27 (27). 

28 (28). 


Contribui^ao para o conhecimenlo da fauna helminlolojica brazileira. 

IV. Sobre as especies brazilciras do genero Tetrameres Creplin, 1846, 
Mem. Inst. Oswaldo Cruz, 6 (3) : 150-162, ests. 16-23, 21 figs, (em 
port, e allem.). 

Conlribui^:5es parazitolojicas. I. Mem. Inst. Oswaldo Cruz, 6 (3) : 180- 
191, ests. 25-26, 5 figs, (em port, e allem.). Em collabora^So com 
Arthur Neiva e Aristides Marques da Cunha. 

-- 1915 — 

Uncinaria carinii n. sp. (Nola previa). Brazil-Medico, 29 (10) : 73. 

Da presen^a do cyslo hydatico no Rio de Janeiro. Brazil-Medico, 2^ 
(13) : 970. Em collabora^ao com Oscar d’Utra e Silva. 

Informatics sobre os hclminles parasites do homcm cncontrados no 
Brazil. These de livre docencia Faculdade de Medicina, 33 pp., Rio de 
Janeiro. 

Revisilo dos Acantoccfalos brazileiros. I. Fam. CArjaniorhij nebulae Ha- 
mann, 1892 (Nola prdvia). Brazil-Medico, 29 (12) : 89. Republicado em- 
Ibid., 29 (14) ; 105. 

RevisSo dos Acantoccfalos l)razileiros. I. Fam. Gujantorhynchidae Ha- 
mann, 1892 (2.a nota previa). Brazil-Medico, 29 (18) : 137. 

Sobre as especies brazilciras do genero Tetrameres Creplin, 1816 (Nota 
prOvia). Brazil-Medico, 29 (38) : 297-298. 

Revisao dos Acanlhoccphalos brazileiros. II. Fam. Echinorhynchidae 
Ilamann, 1892 (Nola previa). Brazil-Medico, 29 (48) : 377. 
Trichostrongylideos brazileiros (4. a nota previa). Brazil-Medico, 29 (49) ; 
388-389. 

Acheilostoma paranecafor n. sp., novo nemaloidc parasito de Eqiiusi 
asiims. Brazil-Medico, 29 (19); 389. Em collaborat3o com Paulo de 
F. Parreiras Horta. 

ContribuitOes para o conhccimento da fauna helminlolojica brasileiro- 

V. Sobre as especies brasileiras do genero Capitlaria Zeder, 1800. Mem 
Inst. Oswaldo Cruz, 7 (2) ; 146-172, ests. 23-26, 14 figs. 

— 1916 ^ 

InformavOes sobre a fauna hclminthologica sul-fluminense. Brazil-Me- 
dico, 30 (1) ; 1-2. 

Trematodeos novos. Brazil-Medico, 30 (33) ; 257-258. 

InforraatQes sobre a fauna hclminthologica sul-fluminense. II. Brazil- 
Medico, 30 (40) : 313-314. 


— 1917 — 

Especies brazileiras do genero Lyperosomum Looss, 1899. Primeira Cent 
Sud-Amer. Hyg., Microb. y PaloL, 17/24 Sept. 1916, pp. 737-745, figs. 
1 - 6 . 

Gigantorliynchidac brasileiras. Congresso Medico Paulista, 5 (2) : 181- 
191. 



IX 


29 (29). Nematodeos parasitos de roedores. Brazil-Medico, 31 (3) : 35. 

30 (30). Tetrameridae brazileiras c2 Nota pr6via). Brazil-Medico, 31 (8) : 65-66. 

31 (31). Trichostrongylinas brazileiras (5.* nota previa) Brazil-Medico, 31 (9) : 73. 

32 (33). Principaes helminlhoses observadas no gado de corte do Brasil, l.a 

Conferencia Nacional de Pecuaria, 4 pp., Rio de Janeiro. 

33 (34). Alguns helminthos da collec^ao do Instituto Bacteriologico de S. Paulo 

Brazil-Medico, 31 (12) : 99-100. 

34 (35). Helminthos da collec^ao do Museu Paulista. Brazil-Medico, 31 (15) ; 

121 - 122 . 

35 (36). Conlribui^ao para o conhecimento da fauna helminthologica Sul-Flu- 

minense. III. Brazil-Medico, 31 (18) : 149. 

36 (42). Contribui^Oes para o conhecimento da fauna helminthologica brasi- 

leira. VI. Revisao dos .\canlhoccphalos brasileiros. Parle I. Fam. Gi- 
gantorhynchidae Haniaiin, 1892. Mem. Inst. Oswaldo Cruz, 9 (1) ; 5-62. 
ests. 1-24 A, figs. 1-148. 

37 (47). InformaQOes sobre um intercssante parasito dos gatos — Chlamydo- 

nema preputialis (v. Linslow, 1888). Arch. Esc. Sup. .Vgric. Med. Vet., 
1 . (2) : 101-103, figs. 1-2. 

— 1918 — 

38 (37). Novo typo de Philophtalmidae. Rev. Soc. Brasil. Sci., 2 : 75-77, 1 fig. 

39 (41). Pesquizas sobre as Gigantorhynchidac. Rev Soc. Brasil. Sci., 2 : 79-81. 

40 (38). Informa^Oes sobre a familia licit hlanidac\ n. iioin. Rev. Soc. Brasil. Sci.. 

2 : 83-88, figs. 1-6. 

41 (40). Sobre um exemplar macho de Oxyuris eqiii (Schrauk, 1788). Rev. 

Soc. Brasil Sci., 2 : 89-91. 

42 (39). Observa96cs sobre os IlrtvvakUhtc. Rev. Soc. Brasil. Sci., 2 : 93-97, 

figs. 1-2. 

43' (46). Ilelminthes parasitos de aiiiinacs doineslicos. 1. Rev. Vel. & Zoot., 8 (1) : 
3-15, figs. 1-6 

44 (48). Contribui^ao para o coiibecimenlo da fauna helminthologica Sul-Flu- 

minense. IV. Brazil-Medico, 32 (37) : 289-290. 

45 (53). ContribuivOes para o conhecimento da fauna helminthologica brasi- 

leira. VII. Especics bra.sileiras do genero Thelazia Bo.se, 1819. Rev. Mus. 
Paulista, 10 : 215-230, figs 1-13. 

— 1919 — 

46 (32). Gastro helmhitose das aves domcsticas. Rev. Vet & Zoot., 9 (2) ; 79- 

89, figs. 1-9 (Apresentado 5 1.® Conf. Nac. de Pecuaria, Maio de 
1917). 

47 (60). Informa^Oes sobre o material helminthologico collcccionado na Ilha 

da Trindade em 1916. Arch. Mus. Nac. Rio de Janeiro, 22 : 161-167, 
figs. 1-7. 

48 (61). Contribui^Oes para o cojihecimenlo da fauna helminthologica bra.si- 
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The eggs of various species of parasitic helminths have been known 
to occur ill the tissues of various vertebrate hosts. Notable among these in 
the human host may be mentioned the three human blood flukes {Schistosoma 
hematohiiim, S. mansoni and S. japonicum) and Paragonimiis wnsfermanni. More 
recently the eggs of various species of heterophyid trematodes have been en- 
countered associated with definite lesions in the heart and cercbro-spinal sy.stem 
of man (Africa et al., 1935 a and b; 1936 a, b; 1937) in the Far Fast. 
Monserrat and Africa (1923) found Ascaris eggs in the early stages of embryonal 
development in the liver tissue of a child; and Yamauchi (1924) encountered 
the eggs of the same worm in about the same stages of development in the 
wall of the duodenum of the same host. And only last year cmbryonalcd 
eggs of Ascaris were encountered in similar nodules in the mesentery of an 
old woman with a heavy infestation of this worm (.Vfrica and Garcia, 1936 a). 

At present authorities are apparently satisfied as to the ultimate fate 
of helminth eggs that happen to be incarcerated in the tissues of the various 
organs of the host. It is generally believed that they are either destroyed ami 
phagocytosed by the so-called foreign-body giant-cells, or arc killed or en- 
tombed by the fibrotic tissues and eventually calcified if the host survive 
the infestation. This view, however, has been api)arently based on mere observa- 
tions made during occasional studies of histological sections of naturally infest- 
ed tissues. The mechanism by means of which these helminth ova are destroy- 
ed and removed by these scavenger giant-cells has not been .systematically 
studied at least under experimental conditions. Hence the present morphological 
study on the mechanism of phagocytosis of various helminth ova by foreign- 
body giant-cells mostly in tissues experimentally infested. 

MATERIALS AND METHOD 

The materials u.sed in this study consist chiefly of .serial histological 
sections stained with hematoxylin and eosiii of experimentallj" produced nodule; 
or egg-tubercles in the mesentery and omentum of monkeys (Maccaens cijno- 
moigus). The eggs of the particular worm elected for study would be found 
enmeshed in the reactive tissue of such nodules and many of them attacked 
by foreign-body giant-cells. In this paper observations will be confined as much 
as possible to the mechanism of phagocytic action of these giant-cells against 
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the eggs under consideration. As to the probable nature and origin of these 
giant phagocytes the reader is referred to McCallum’s (1932) Textbook of 
Pathology. 

For the technique of inducing the formation of egg-tubercles in the 

mesentery and omentum of monkeys the reader is referred to a previous 

publication by Africa and Garcia (1936 b) in which they showed that if huge 
doses of eggs of AscarLs are introduced inUo the peritoneal cavity of tliis 
animal, they arc rapidly pocketed by the peritoneum of the mesentery and 
omentum as foreign-bodies, and in these localities they excite the formation 
of pseudotubercles where they become the center of cellular and phagocytic 

reaction. This is, to the mind of the authors, an excellent way of studying 

the mechanism ol phagocytosis, not only of helminth ova, but also of other 
foreign-bodies planted in the tissue, for two principal reasons, viz, (1) the 
objects desired to be studied can be located with great precision whenever 
desired, (2) the progress of phagocytosis can be observed step by step at 
the will of the experimenter, providetl a large number of animals are avail- 
able until the eggs eventually disappear from the scene. For instance, in our 
experiment involving Ascaris eggs, the giant-cells were found to make their 
appearance in the nodules as early as the fourth day after intraperiloncal inocula- 
tion of eggs, and the nodules became almost free from traces or remnants 
of eggs in a mo{nlk,ey that died six months after inoculation. These alone 
constitute a distinct advantage over the usual method of studying the phago- 
cytosis of eggs by mere examination of histological sections of naturally in- 
fested tissues haphazardly obtained at the autopsy table. In this study, how- 
ever, serial sections obtained from naturally infested tissues of human cases have 
been also studied to supplement our experimental observations. 

In this work observations on the mechanism of phagocytosis have been 
made on the ova of Ascaris lumbricoides and heterophyid eggs both in natural- 
ly infested tissues and in experimentally produced egg-tubercles; on the ova 
of Fasciola gigantica in experimentally produced nodules alone; and on the eggs 
of S. japonicum in naturally infested human tissues alone. 

To rule out the possibility of tuberculous lesions interfering with our 
ohservatioiis. acid fast staining is resorted to whenever we are in doubt. 

MECHANISM OF PHAGOCYTOSIS OF. 

Ascaris Eggs. -- Africa and Garcia (19301)) have shown that if fertilized 
uiiiiicubated eggs of Ascaris lumbricoides are kept sufficiently long in the mes- 
enlcr\' and omentum o^f monkeys, they can undergo development in these 
organs as if they were in a culture medium. Histological sections of artificial- 
ly produced egg-tubercles taken from these localities twenty-six days after intra- 
peritoneal inoculation show a large number of embryonated eggs together with 
others that lag behind in embryonal development. Figuring prominently among 
the cellular constituents of this mass of newly formed tissue are numerous 
giant -cells drawn to the locality by the presence of the eggs which the former 
attack avidly, intraperitoneal inoculation of previously incubaled embryonated 
eggs produces the same histopathological picture. This histopathological picture 
is quite identical to that observed by the same authors (1936 a) in sections of 
naturally formed nodules involving the same egg in the mesentery of a human 
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case previously alluded to. In this study these human and monkey materials 
have been made available together with new materials obtained by further 
experimen t ation . 

Extensive serial study of histological sections obtained from such nodules 
above described has enabled us to present the following observations on the 
probable mechanism of ])hagocylosis of Ascaris eggs: 

A general panoramic view of a section of an egg-tubercle will reveal a 
large number of eggs at various stages of embryonal development scattered here 
and there among the reactive tissue cells (Plate 1, Fig. 1). Some eggs are badly 
distorted or crinkled, others ruptured or broken, while still others have their 
shell .so thinned that it ai)pears just a faint line, which, nevertheless, still pre- 
serves the normal contour of the eggs. 1'he most striking feature of the histolog- 
ical picture, however, are the large number of giant-cells specially numerous 
wherever the eggs happen to congregate. That the fibrotic process assists in 
twisting or disrupting the ova is very evident. The giant-cells, however, are 
seldom if ever, found dipping their cytoplasmic « arms » or invading the in- 
terior of disrupted ol* brolkcn eggs as what appears to be the case in the phago- 
cytosis of Fasciola and Schistosoma eggs as will be demonstrated subsequently. 
Although a giant-cell or, more frequently, what appears to be several of thenv 
that have fused together, may be found wrapped around an egg or eggs, there 
seems to be no attempt on the part of the phagocytes to make an opening 
on or break the egg-shells forcibly. A rather common sight is a whole egg, or 
more rarely, two or more eggs (Plate 1, Fig 2) engulfed completely within 
the cytoplasm of a giant-cell, and this is more commonly observed among 
embryoiiated ones than among those that have not yet reached this stage 
of develoijinent, as if the larval content provides stronger attraction for these 
j)hagocyle.s. Often a phagocylo.sed egg with its shell reduced to a mere shadow 
or faint line is seen; at other iLines a naketl apparently living larva together 
with fragments of wh'al appear to be remnants of egg-shell are found en- 
meshed ill the cytoplasm of the phagocyte (Plate 1, Fig 4); and still at other 
limes mere fragments of a larva are seen, giving the impression that they 
are being slowly churned and digested in the cytoplasm of the giant-cell (Plate 
2, Fig. 1) The last picture perhaps represents the last stages of phagocytosis of 
an Ascaris egg whereupon it is conijiletely eliminated from the scene. It is 
noted that the giant-cell appears healthy and well-fed as shown by its clearly 
slained multiform clearly vesicular nuclei with clear karyo-somes and the large 
number of vacuoles appearing in the cyloplasm. 

That these giant-cells are possessed of a kind of digestive ferment has 

been jiointed out by Metchnikoff (.Citetl by McCallum, 1932), He calls it macro- 

cytase It seems from the above observations that this ferment acts so rapidly 
upon the shell of Ascaris eggs that it melts away under its influence before the 
pressure or force exerted by the cytoplasm of the phagocyte upon the egg- 
shell could break it; or the giant-cell, perhaps, finds it unnecessary to apply 

force since the egg-shell can be so easily digested. If this is factual, it would 

explain the apparent absence of giant-cells actually causing ruptures or open- 
ings on the egg-shell to effect entrance. 

The giant-cells are noted to be present already in the lesion as early as 
the fourth day after inlraperitoneal inoculation. In nodules obtained two months 
and 14 days after inoculation, the egg-tubercles are for the most part filled with 
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a large number of very well-nourished giant-cells (Plate 2, Fig. 3), a few of 
them still showing remnants of eggs or larvae; while in nodules obtained from 
a monkey that died about six months after inoculation, only a few giant-cells 
loitering lazily are left around the place where eggs were presumably located 
before (Plate 2, Fig. 4). That these giant-cells after disposing of the eggs do 
not leave the locality but die there and disintegrate is indicated by ‘ the large 
number of bro*ken do^^)n phagocytes found in these localities as revealed by 
their scattered nuclei that are also in the process of breaking down. That 
these battleground between the phagocytes and the eggs will soon be replaced 
by fibrotic tissues is evident from the advancing fibrosis from the periphery of 
the pseudotubercles. 

Fasciola gtgantica eggs. — Before proceeding it is well to remember that the 
eggs of F. giganlica are very large, being around IGO to 190 microns in length by 
70 to 90 microns in breadth; that the relative thin but apparently chilinous egg- 
shell is operculate; and that embryonal development naturally takes place in water. 
The eggs of this fluke have never been reported in the tissues of any vertebrate 
host. In this woiii the eggs used for inlraijcritoneal inoculation were obtained from 
the gall bladder of Infested cattle and hence only in the initial stages of embryonal 
development. Contrary to what has been observed in the case of Vsearis eggs no 
embryonal development \\»as observed in any of the eggs found in experimentally 
produced nodules; in fact degeneration of the egg contents was observed in all 
the eggs that have escaped so far destruction by phagocytosis or fibrotic reaction. 

As can be seen in the low poiwer photomicrograph (Plate 3, Fig. 1) 
of a section of the interior of a typical nodule, the general histological picture 
is quite identical to what has been observed in Ascaris nodules. Even a casual 
glance, however, wAll at once reveal that the manner in which the foreign- 
body giant-cells attack the eggs varies somewhat from that adopted by the 
phagocytes in disposing Ascaris eggs. Here we have failed to find even a single 
instance in which a whole egg is contained completely within the cytojilasm 
of the phagocyte. That this has not been due to the large size of the eggs, is 
evident from the fact thiftt in Ascaris egg-tubercles as many as three eggs 
have been found inside one giant-cell or what a^ipears to be several giant- 
cells that have fused together. On the other hand, giant-cells actually making 
openings in the egg-shell to invade the interior, or else hugging and crumpling 
the eggs wiithin their apparently popverfiil « arms » eventually reducing them 
into shreds which they later on devour avidly, appear to be a common picture 
here. A vivid account of the probable mechanism of phagocytosis of Fasciola 
eggs by giant-cells may be better obtained by describing individually several 
scenes in a histological section each of which depicting a phagocyte at work 
at the time tissue was preserved for sectioning, as follows: 

In Plate 3, Fig. 2, under the high power will be seen a giant-cell batter- 
ing the side of an egg. As can be noticed in this picture the phagocyte has 
I)ushed a portion of the egg-shell at the point where the nuclear force has 
concentrated forming a sort of invagination which the phagocyte has occupied. 
In this particular case the egg-shell has not yet given way, but it is not at 
all hard to guess what will follow for a little more pushing by the phagocyte- 
plus the eroding effect of its digestive ferment would very likely cause the 
rupture of the shell at this point. Once a hole is made the phagocyte flows into 
the interior of the egg engulfing and digesting whatever material comes on 
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its way. Soon an enormously large giant-cell with a large number of nuclei 
and vacuolated cytoplasm, and looking \N'ell-fed and well-nourished, completely 
fills up the interior of the egg, as shown in Fig. 3, Plate 3. In this photo- 
micrograph fragments of egg-shell (most likely that portion pushed and de- 
tached at the point of entry) as well as debris of the egg-contents can be seen 
caught in the cytoplasm of the phagocyte. That at times, although perhaps 
by chance and not on account of any form of taxis, the giant-cell may invade 
the interior of an egg through its natural opening, the operculum, is evident 
from Plate 3, Fig. 4. The phagocyte that has succeeded in entering the interior 
of the egg and stuffed itself with foreign material apparently grows in bulk and 
expands thus cracking the containing egg-shell into fragments as shown in 
Plate 4, Fig. 1. Once this is accomplished the rest is easy. The cytoplasmic 
arms of the phagocyte now reach towards different directions for these frag- 
ments of egg-shell, which once caught in the body of the phagocyte again, are 
drawn centripetally and slowly churned and digested until not a trace of thd 
egg is left. On the other hand a giant-cell may phagocytose an egg without in- 
vading its interior. Plate 4, Fig. 3, shows a huge phagocyte that has wrapped 
itself around an empty egg and hugged it so forcibly that the sides of the 
egg have collapsed. Serial study of this particular section has revealed a con- 
tinuous sheet of protoplasm thrown around the egg completely encircling it. 
This seems to be a demonstration of force centripetally applied, in contrast with 
the above procedure in which the force that breaks the egg-shell is directed 
from within. The cvenlual fate of this empty egg can be predicted from the 
appearance of this picture. Plate 4, Fig. 2, .shows a huge giant-cell acting like 
a steam roller upon an empty egg. The pictures just described do not represent 
isolated cases. They are common sights in histological sections prepared from 
our artificially produced egg-tubercles. 

Schistosoma japoniciim eggs. — - The material used in this part of our 
study came from t>vto sources: (1) A piece of the thickened intestine and a 
few enlarged glands were obtained during a caecostomy operation on a case 
diagnosed as cancer of the intestine. On histological examination many Schista- 
soma eggs were found buried in the glandular tissues. This case has provided 
us with a very excellent material for the morphological study of the various 
procedures displayed by the giant-cells in the phagocytosis of Schi.sfosoma 
eggs. (2) Some more material was obtained from an autopsy case with anatom- 
ical diagnosis of cirrhosis of the liver, ulcerative colitis, mesenteric lymph» 
adenitis and multiple postules and intramuscular abscesses in the upper and 
lower extremities. Histological sections of the liver, lungs, intestinal wall and 
heart showed innumerable number of Schistosoma eggs specially in the first 
three organs. Beautiful histological preparations from the heart of this case 
have likewise afforded us with excellent material for study. At this juncture we 
might mention that it has been our experience that wherever there are extra- 
ordinarily heavy infiltration of eggs in the tissue as was true of the liver, in- 
testine and lungs of this case, giant-cells are generally scarce or absent al- 
together. We observed this quite often also in our experimentally infested tissues 
with Ascaris and Fasciola. 

The procedure adopted by the giant-cell in the phagocytosis of Schisto-^ 
soma eggs is somewhat analogous to that observed in the case of Fasciola eggs. 
The giapt-cell breafks the egg shell by applying its entire bulk of cytoplasm 
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closely around the shell and then concentrating at one point its entire nuclear 
force in wedge-shaped formation in order to effect fracture of the shell at the 
point aimed at. After the opening is made the cytoplasm with some nuclei gradual- 
ly creep inside and raid the miracidium which soon becomes indistinguishable 
in the giant-cell cytoplasm (Plate 5, Fig. 1). The egg-shell is finally broken into 
pieces apparently by the expansion of the giant-cell which has grown in bulk 
due to nourishment afforded by the foreign material it has ingested and digested. 
As a closing scene of this act w'e seem to see pieces of the shell gradually 
losing its clear transparency in the hyalinizing cytoplasm to be lost completely} 
afterward. 

Another method is apparently to apply pressure centripetal ly in all direc- 
Uons, as indicated by an almost uniform layer of nuclei around the egg, and let 
the shell brea.k under this stress at its weakest point wdiich usually takes place 
at the most pointed extremity of the shell. Through this opening the egg content 
is raided by the giant-cell cytoplasm and the shell disposed of as described 
above. 

The third process seems to he accomplished in the following way: the 
giant-cell anchors itself by means of cytoplasmic projections at several eonvenienl 
points in the surrounding fixed fibrous tissue stroma in the manner of the 
spider web and then simultaneously apply Iraclion from all directions, causing 
rupture of the egg-shell at several points and the broken pieces of egg-shell 
drawn apart. This last picture, however, is not so frequently seen Any one of 
these methods may be resorted to by the gianl-eell either singly or in comhina- 
lion w'itli other process until the egg-shell is fractured and the contents raided 
and disposed of. 

Heterophyid eggs. — While making our observations on the manner b>i 
which the eggs of Ascaris, Fasciola and Schislosonm are pliagocylosed by giant- 
cells, W'e reminisccned on the very negative or indifferent altilude of this phago- 
cyte towards the eggs of various hetero])hyid flukes recently found iii lesions 
in the heart, cerebro-spinal system and elsewhere in man (Africa, do L.eon and 
Garcia, 1935 b; 1936 a, b; 1937). We recalled that we never encountered even 
a single foreign-body giant-cell in our examination of thousands of sections coiir 
laining eggs of this group. We thought this rather strange in view' of the fact 
that these eggs, many of which contain miracidium, if there would be any choice 
at all, would likely prove to be a more templing morsel because of their re- 
lalivel}' smaller size than other eggs. In all our sections from human cases, the 
eggs are invariably enmeshed in sheels of pure histiocytes and endolheliocytes in 
fibrous tissue stroma with an intermixture of red cells if the lesion is of recent 
formation. The histological picture is completely at variance with that of egg- 
tubercles involving other helndnlh eggs such as Ascaris or Schistosoma for 
example. 

An extensive review of our human material this lime again failed to 
disclose the presence of any foreign-body giant-cells in our sections. .See prtwious 
publications). We, therefore, inoculated w'ashed eggs of Monorchofrema faihokai 
(obtained by macerating freshly recovered flulkes from young pups) into the 
peritoneal cavity of a monkey. When the monkey was killed two weeks after 
the inoculation very tiny nodules were recovered from the omentum. Histological 
sections of these nodules show sheets of pure histiocytes and endolheliocylcs in 
fibrous tissue stroma with eggs enmeshed in it here and there, a picture quite 
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identical to our findings in natural human infestations. There is not found even 
a single giant-cell in these sections. In fact we failed to find giant-cells until after 
whole flU'Tces wtere used for the inoculation; but even in sections prepared in 
this experiment the phagocytes are scarce, and they do not seem to be attract- 
ed to the eggs but to the fragments of disentegrating flukes. Until other explana- 
tions become available to account for this very noticeable indifference of the 
giant-cells towards heterophyid eggs, we will interpret this finding as as cxamplo 
of negative chemotaxis. 


COMMENTS 

On the basis of our present findings we feel justified to offer the following 
tentative observations : 

(1) The different procedures adopted by the foreign-body giant-cells 
in phagocytosing the helminth ova considered in this work appear to be due* 
to the differences in size, structure and chemical composition between the dif- 
ferent eggs, which perhaps determine the nature or character of the taxis 
that govern the behaviour of the giant-cells. 

(2) It has been observed that giant-cells in Ascaris and Fasciola egg- 

tubercles are generally larger, with clearer and more ligthly stained cytoplasm 
than those found in Schislosoma egg-tubercles. Their nuclei arc much more 

numerous, larger, more vesicular an<l \Vith clearer karyosome than those of 
the phagocytes in Schistosoma lesions. In other words they appear more healthy 
looking, better nourished and more powerful than the giant-cells attacking, 
Schistosoma eggs. The latter arc as a rule smaller, wilh more compact and 
deepl 3 ^ staining cytoplasm, and smaller nuclei which seem to have lost their 
vesicular appearance giving the general impression of a more hardy and try-, 
ing life. That these differences arc due to the differences in the potency of the 
toxic substances excreted from the eggs is verj^ likcl^^ 

(3) Embryonated Ascaris eggs seem to offer more attraction to the 

giant-cells than unembryonated ones 

(4) In the case of Schistosoma eggs })hagocytosis seems to be more active 
in the lymphatic glands, liver and heart than in the intestinal wall where the 
tissue reaction consists mainly of diffuse infiltration of neutrophilic and eosino- 
philic leucocytes, hyperplasia of fibrous tissue and formation of thick hyaliniz- 
ed fibrotic capsules containing collections of eggs, and a few tubercles. 

(5) A giant-cell probably never acted as a mere mechanical carrier of 

a phagocytosed object for transporting it for final disposition in a suitable organ 
as some authors claim. The phagocytes actually devour and digest their prey 
for nourishment. After successfully battling with and disposing of the foreign 
objects in the tissue to which they have been summoned, they probably do 

not leave the battle-ground anymore but slay there until they die of old 

age and disintegrate. 

(6) It seems that the formation of giant-cells is a highly organized form 
of tissue reaction which is a fairly efficient method of local resistance. 

(7) The complete indifference shown by the giant-cells toward hetero- 
phjdd eggs seems to afford an interesting example of negative chemotaxis. 
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SUMMARY 

Observations have been made on the mechanism of phagocytosis of var- 
ious helminth ova both under experimental and natural conditions. The pro- 
cedures adopted by the foreign-body giant-cells in phagocytosing these ova seem 
to vary in the different eggs according to their size, structure and chemical 
composition. It is believed that a new and better method of studying phago- 
cytosis of foreign objects in the tissues is introduced in this paper. 
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Plate 1 

Fig. 1 — IMiotomicrograph, law poiwer, of a histological section of a nodule 
from the mesentery of a human case showing Ascaris eggs in various 
stages of embryonal development and giant-cells. 

Fig. 2 — - A section of the same nodule under the high power showing two- 
Ascaris eggs engulfed by a huge giant-cell or giant-cells whose cyto- 
plasms have coalesced. 

Fig. 3 — A section under the high power of an experimentally produced nodule 
in monkey showing a giant-cell containing in its cytoplasm an embryonat- 
ed Ascaris egg. 

J^'ig. i — Photomicrograph, high power, showing a naked Ascaris larva inside the 
cytoplasm of a giant-cell. Note the large number of clear vesicular 
nuclei with distinct karyosomc and a piece of what appears to be 
the remnants of undigested portions of the egg-shell. (Experimental). 





Fig. 1 

Fig. 2 
Fig. 3 

Fig. 4 


Plate 2 

— A giant-cell showing fragments of a decapsulated Ascaris larva (x) that 
appears to be gradually being churned and digested in the cytoplasm 
of the phagocyte. Note the vacuolated cyloi)la.sm and again the large 
clearly vesicular nuclei with very distinct karyosome. (Experimental) 

— A gianl-ccll (high poiwicr) showing the cord-like arrangement of the 
nuclei thrown around the foreign-body (Experimental). 

— Photomicrograph (low power) of a histological section of a two-month 
and fourteen-day old egg-tubercle showing a congregation of a large 
number of healthy looiking wcll-nourishcd phagocytes Note the al- 
most complete absence of Ascaris eggs. Under the high power the 
giant-cell (y) with a large number of crowded nuclei at the edge of 
the tubercle vs^ill show fragments of a decapsulated Asenris larva. 
(Experimental). 

A section of a six-month old Ascaris cgg-tubcrcle. Note the close similar- 
ity to a true tubercle. This had to be counter-stained for acid-fast 
organism to eliminate tuberculosis. Note the degenerating giant-cells. 
(£xi>erimental). 




Africa & Leon : Mechanism of phagocytosis of various helminth ova. 




Plate 3 

Hg. 1 — Photomicrograph (low power) showing a panoramic view of a 14-day 
old nodule (experimental) containing Fasciola (jiijantica eggs scattered 
ill the spongy reactive tissue Note the general manner of phagocytic 
action of the giant-cells. (Indicated by arrows). 

Fig. 2 — A giant-cell haltering (he side of a Fasciola egg forcing an entrance 
(High power, experimental). 

ng. 3 — A giant-cell that has broken through an opening and now raiding the 
contents of the egg. .\ piece of egg-shell (j)r()l)al)ly the opercular lid) 
can be seen in the cytoplasm of the phagocyte (Experimental). 

Fig. 4 — Another giant-cell raiding the interior of an egg. (Experimental). 
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Plate 4 

— A very well-nourished and very much nucleated giant-cell that has 
cracked an egg-shell centrifugal ly Note again the very clearly vesicular 
nuclei with distinct karyosoinc; also the vacuoles containing remnants 
of the egg-contents. A portion of the cytoplasm with its correspond- 
ing share of nuclei has tlown around one fragment of egg-shell in a 
flanking movement evidently trying to incorporate it within the proto- 
plasmic mass Late stages of this procedure show fragments of egg- 
shell growing fainter and fainter until they completely disappear in 
the cytoplasm This is a picture very commonly encountered in the 
pseudotubercle indicating that it is the favorite method adopted by the 
giant-cell in phagocytosing F((sciola eggs. (High power, experimental). 

— A giant-cell acting like a steam-roller upon an empty egg of Fasciola. 
(High power; experimental) 

— A giant-cell or giant-cells that have fused together hugging a Fasciola 
egg around the « waist line » pressing and constricting it until both 
« arms » meet riic ultimate fate of this egg is easy to read from 
this picture. (High power; experimental). 

— A Schistosoma egg-tubercle in the myocardium showing a large number 
of small but tough and hardy looking giant-cells. Under the high 
power the nuclei of these phagocytes are fewer, smaller, more compact 
and do not have the vesicular appearance of the nuclei of the giant- 
cells fomid in Ascaris or Fasciola egg tubercles. (Low power; natural 
human infestation). 




Plate 5 

Fig. 1 — A giant-cell that has made an oj)enijig on the shell ol a ScMsfosoma 
egg and is raiding the iniracidial content Note the more comi)acl cyto- 
plasm of the phagocyte and the hardly distinguishable nuclei. (High 
power; natural human infestation of myocardium) 

Fig. 2 — A very highly magnified photomicrograpli of a section of a lymph node 
(human) showing crumi>led Srhislosoma eggs whose interiors have been 
raided by giant-cells of their miraeidial content 
Fig. 3 — Three eggs of Schialosonm seen within the cyto])lasin of a huge giant- 
cell or giant-cells that have fu.sed together (Highly magnified') 

Fig. 4 — Photomicrograph (high power; of the interior of an experimentally 
produced nodule showing a large number of Monorchotrema tailiokui 
eggs. Note the complete absence of giant-cells. 





The Life History of the Gizzard-Worm (Cheilospirura 
hamulosa) and its Mode of Transmission to Chick- 
ens, with Special Reference to Hawaiian Conditions. 
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[With 5 plates and 1 text-figure]. 


A. liitrofUielion 

On neeount of the reeogni/ed iniporhiiu'e ;iii(l pn x nli iiec' of gi/.ztird worm 
inl'cslalions in chiekciis in llie T<‘rrilorv of Hawaii, an invc'sligalion was earried 
onl (hiring l‘.)3() for the study and fnrlh(‘r eliieidalion of some |)rol)lems whi(‘h 
were slid partially or conipleleiy unsolved, esjieeially in regard lo modes of 
Iransmissioii of this parasite (Fig. 1). 



kdg. 1 - Gizzard-w'orms, ('.lu’iJospinini lianuilosa. Xalnral size. 

Previous lo this invesligalion, imporlanl faels regarding Hu* life cycle 
of lliis i)arasilc were known, ('.ram, in Pidl. gave an accomil of ils (Ic'velop- 
ment, and for Hie first time poinled oul Hud grassh()j)j)crs, Mclmiopius frinitr- 
nihnini and .1/. dif fcrenlutlis could serve as inlermediale hosts, l ater, (hivillier, 
in 1933, reported that anolher grasshopjier, Paroxija claniifi/irr. also could serve 
as an intermediate iiost. .\ll hough these reports indicated some j)ossih!e ways 
of transmission of gizzard-worms. es|)ecially lo birds allowed to run fret* on 
the ground, they could not account, in llawaui, for heavy infestations in liirds 
raised umh'i' confintnnenl in houses set above the ground where Hie birds had 
Utile or no access to grasshoppers. 
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This paper reports data obtained on the development of the parasite in 
the intermediate and final hosts, and observations on various arthropods which 
have been found to be carriers both under experimental and natural conditions. 

B. General Information Regarding Gizzard- Worms 

HOSTS. — Bri /nary or final hosts: Chickens (Galliis gallus)^ turkeys (Me- 
leagris gallopavo)-, secondarg or intermediate hosts: Grasshoppers (the only in- 
termediate hosts formerly kinovvn) and beetles, weevils, and saiidhoppers (re- 
ported in this paper). 

LOCATION. — The parasites arc usually found in the gizzard, coiled under 
the corneous lining or in the muscular walls (PI. 1 - D). 

GEOGRAPHICAL DISTRIBUTION. — Cosmopolitan : Hawaii and, according 
to Cram (1927), North America (United States), South America (Brazil and 
Argentina), Europe (Italy, France, and Russia), and Australia. 

MORPHOLOGY. — Male about 10 to 1 1 mm. long. Two unecjual and dis- 
similar spicules (PI. 3-D); right spicule flattened, about 230 to 250 microns 
long, left spicule filiform, alxmt 1.63 to 1.80 mm. long. Posterior extremity 
of male, according to Cram (1931), with 1 pairs precloacal and 0 pairs post- 
cloacal pa})illae (PI. 3~E). Female about 11 to 29 mm. long; vulva slightly 
posterior to ecpiator of body. Tail digitiform (PI. 3-C). about 590 to 7G8 microns 
long. Eggs 11 to 15 microns long by 27 microns wide, embryonated (PI. 4 -A) 
when oviposited. 

PATHOLOGY and SYMPTOMS. — De])ending on the degree of infestation, 
the lining of the gizzard may show from small to large ulcerations which may 
involve also the muscular ti.ssue (PI. 1-B, C). Soft nodules enclosing parasites 
are frctiuently found in the muscular portion, especially in the thinner portions 
of the gizzard. In heavy parasitic infestation the gizzard becomes enlarged 
and frec[uenlly loses its natural shape (PI. 1 - A). 

The symptoms caused by the presence of the parasite vary largely with 
the degree of infestation. Mild infestations are hardly noticeable, whereas severe 
infestations produce anemia and emaciation. 

C. Life History Investigations 

1. — Material and Methods. 

This investigation involved the cx])erimenlal feeding of eggs of Cheilo- 
spirnra hamidosa to various arthropods, including grasshoppers, beetles, weevils, 
sandhoppers, flies, sowbugs, and earwigs, which were found to be commonly 
present on poultry farms, and which might serve as intermediate hosts of giz- 
zard worms. On account of the variety of arthropods involved, it was neces- 
sary to use different methods in feeding and keeping them alive. Young grass- 
hop])ers were collected in fields by net and were later transferred to cages hav- 
ing a wooden frame-'work and with sides lined with cloth. The front of each 
cage was provided with a cloth sleeve for the purpose of transferring grass- 
hoppers and putting feed into the cage. A small receptacle containing water and 
fresh alfalfa for the grasshoppers to feed on was placed in each cage. Worm 
eggs secured by chopping gravid female worms into two or three pieces were 
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fed to the grasshoppers directly with the aid of forceps. The feeding of house 
flies was best carried out by thoroughly chopping up gravid female worms, 
and mixing this material in a drop of diluted sugar solution which was readily 
accepted by the flies. The.se insects also were kept in cages of the same 
sort used for grasshoppers. Beetles, weevils, saiidhoppers, roaches, .sowbugs, and 
earwigs were fed by allowing them to feed on liny pieces of bread soaked with 
water containing chopped-up gravid female worms; they were kept in Erlcn- 
meyer flasks of various suitable sizes. 

2. — Neiv Intermediate Hosts for Gizzard-Worms Discovered in the Present 

Investigation. 

As a result of experimental feeding of eggs of Cheilospiriira hamalosa 
to the various arthropods mentioned above, infective third-stage larvae were 
developed in the following intermediale hosts: 

a) — Grasshoppers [Conocephalus sallafor, Atractomorplia umhiqna and 

Oxya chinensis (PI. 2 -A, B, 

b) — Sandhopper [Orchesiia plalensis (PI. 2-G}]; 

c) — Beetles [TrUwlium castaneiim, Tenehroides nana., CarpophiJus dimidia- 

tus (I’l. 2 - D, E, E)], Dactijlosternum ahdominale, Typlmea sfercorev^ 

Palorus ratzebnrgiy Euxestns sp., and lAtargiis bait eat us \ 

d) — Grain and rice weevils {Oxydema fusiforme and Sitoplutiis oryzae). 

The above intermediate hosts were reported by the writer in preliminary 
notes in 1936 and 1937; since that time an additional beetle, Epitragus diremptus, 
has been found to serve as an intermediate host. 

No experimental infestation with gizzartl-worm larvae was obtained in. 
the following arthropods: Flies (Musca domestica), roaches ( Pycnoscelns snrina- 
mensisj, sowbugs (Porcellio taevis), and earwigs {Euborellia annulipcs). 

Of the above mentioned arthropods, Tenebroides nana, Epitragus dq- 
remptus, Orchestia ptatensis, and certain species of grasshoppers discussed latei\ 
have been found also naturally infested with third-stage gizzard- worm larvae. 

3. — Development of Gizzard-Worm Larvae in the Inf^'rmediale Host. 

The development of the larvae in the intermediate host was advantageous- 
ly carried out in young grasshoppers, experimental animals which could easily be 
fed a large number of eggs at one feeding, and as a result made possible the 
recovery of a large number of developing larvae for study. 

Grasshoppers dissected 5 hours after they had been fed gizzard-worm egg.s, 
already had empty egg-shells and newly hatched first-stage larvae (PI. 4 - B, G) 
in their crops. Grasshoppers dissected 24 hours after experimental feeding showed 
larvae in the body cavity. (For measurements of these larvae, see fable I). 
At the end of 11 days, the wandering larvae had about doubled their size, 
appeared somewhat plump, and were beginning to undergo the first molt (PI. 
4-D). This molt was not completed, however, until about the 14th day after 
infection, when some larvae were noted in the second stage. 
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7'he second-stage larvae (FI. 4-E) also wandered in the body cavity 
of the grasshopper, where they increased in length and width. On the 17th 
day after experimental infection, the larvae were noted undergoing the second 
molt, (PI. 4 - F) and third stage larvae were found in grasshoppers dissected 2 
days later. 


Table 1. Firsi-star/e 

larvae. 





Period of development (datfs) 

1 

i 


3 

9 


in 

I.eiigth ol body (microns) 

258 

267 


274 

377 

422 

455 

Maximum width of body ,, 

9 

9 


9 

23 

26 

30 

Length of esophagus „ 

no 

111 


114 

125 

175 

180 

Distance of nerve ring 








from anterior end „ 

— 

— 


— 

68 

72 

76 

Distance of excretory jjore 








from anterior end „ 

80 

87 


87 

91 

95 

95 

Length of tail „ 

53 

53 


61 

81 

81 

95 

’ Larva undergoing first molt 








Table 2 Second-sia(ft 

’ larvae. 




Period of developmenf (days) 

t’l 


1) 



/.> 


Length of Ixuly (microns 

(113 


613 


649 

690 

706 

Maximum width of body „ 

42 


10 


10 

40 

40 

Length of pr()esof)liagus „ 



80 


— 

95 

87 

Lenglli of poslesophagus ,. 



152 


— 

170 

171 

Distance of nerve ring 








from anterior end „ 

80 


76 


80 

— 

74 

Distance of excretory pore 








from anterior end „ 

95 


95 


— 

95 

99 

Length of tail „ 

114 


114 


Ill 

111 

111 


1 Larva undergoing second molt. 


Table 3 Tliird-slagc larvae. 


Period of development 

( days ) 

19 

19 

19 

19 

19 

l.englli of body 

{ Microns) 

690 

690 

700 

700 

705 

Maximum width of body 

,, 

47 

49 

49 

49 

49 

Length ot buccal cavity 

■>> 

72 

74 

72 

68 

72 

Length of proesophagus 
(including buccal cavity 


138 

136 

136 

133 

133 

Length of postesophagus 


228 

226 

269 

210 

257 

Distance of nerve ring 
from anterior end 


72 

74 

72 

72 

74 

Distance of excretory pore 
from anterior end 


95 

95 

87 

84 

87 

I.englh of tail 


105 

99 

99 

96 

99 
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Afler reaching the third stage, each larva began lo encyst in the 
musculature and became tightly coiled upon itself (PI. 2-11 and PI. 5 - E). 
A striking characteristic of the third-stage larva as pointed out by Cram (1931),% 
is its dorsal curvature of the posterior portion (PI. 5- A). .\t the anterior end, 
the larva possesses 2 prominent lips, and the tail-end bears 1 digitiform j^rocesses, 
1 dorsal, 2 lateral, and 1 ventral, the dorsal process being usually the largest 
(PI. 4 - G). 

The following table gives the principal measurements of the first-, second-, 
and third-stage larvae of Cheiloapinira hanvilosa at various periods of develop- 
ment in the grasshopper Oxyu cliincnsis 

4. ~ Development of Gizzard-Worm in the Final Hast. 

Experiments on the development of the larvae in the final host were carried 
out by feeding 3-day old chicks with ex|)erimentally infected grasshoppers, and 
examining the gizzard of these chicks at various intervals. The results of these 
experiments are indicated below 

Chick 1, killed 21 hours alter infection. The gizzard showed no lesions. 
Vhird-stage larvae were recovered from the corneous lining ol the gizzard. 

Chick 2, killed 12 days afler infection The gizzard showed no lesions. 
Third- and fourth-stage larvae were found in the lining of the gizzard, and. 
also partially embedded in the muscular w^all underneath the lining. Some of 
the larvae were undergoing their third molt. Size of fourth-stage larvae: Males^ 
2.0G mm. long, 0.09 mm. wide; females, 2 0 mm. long, 0 12 mm. wide. .V femalo 
third-stage larva undergoing the third molt measured 1.2 mm in length and 

0.05 mm. in width. 

Chick 3, killed 10 days afler infection The lining of the gizzard was 

.somewhat rough on its surface and difficult to detach from the muscle tissue 
Fourth-stage larvae (PI. 5 - H, C 1), h' ) undergoing the fourth molt were found 

partially embedded in the musculature of the gizzard as in chick 2. Size of 

larvae: Males 3.1 lo 3 4 mm. long, 0 13 min wide; females 3 7 to 1 mm. long, 
0.12 mm. wide. 

Chick 1, killed 21 days after infection. The lining of the gizzard was 

somewhat rough on its surface and difficult to detach. Small openings were visible 
on the surface of the muscle uiidcriiealh the lining. Fourth-stage larvae under- 
going the fourth molt were found in the gizzard lining and i)artially embedded 
in the musculature. Size of larvae. Males 3 2 lo 3.5 mm. long, 0.12 mrn. wide; 
females 3.8 to 4 mm. long, 0.12 mm. wide 

Chick 5, killed 42 days after infection. Several small ulcerated areas 

were noted in various portions of the gizzard, but especially on the areas where 
the tissues were the softest. Young adult (fifth-stage) worms were found scat- 
tered in the muscular wall of the gizzard. Size of worms: Males 5.3 mm. long, 
0.20 mm. wide; females 7 lo 8 mm long, 0 23 to 0.25 mm. wide. 

Chick G, klilled 63 days afler infection. Several ulcerated areas were 

found on the softest portion of the gizzard close lo the oiienings of the 
proventriculus and intestine. Young adult worms were found lo be more con- 
centrated in the muscle tissue near to the location of the lesions. Size of 
worms: Males G.5 mm. long, 0.23 mm. wide; females 8.0 mm. long, 0.29 mm. 
wide. No developed eggs were noted in the uteri of these females. 
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Chick 7, killed 77 days after iufeclioii. The lesions and location of Ihe- 
parasites were as in chick 6. Size of worms: Males 6.5 mm. long, 0.23 mm. 
wide; females 9.0 mm. long, 0.29 mm. wide. Females without developed eggs 
in the uteri. 

Chiak 8, killed 90 days after infection. Several large ulcerated areas 
were noted on the lining on the softest portion of the gizzard near the opening 
of the intestine. Adult worms were found under the lining below the ulcerated 
areas. Size of worm's: Males 9.0 mm. long, 0.3 mm. wide; females 14 mm. 
long, 0 38 mm. wide. Embryonaled eggs were noted in the uteri of these 
females. 

In summarizing the results of the above findings, one may derive the 
following conclusions: Infective gizzard-worm larvae, after being ingested by a 
chick, penetrate the lining of the gizzard within 21 hours. They molt to fourth- 
stage larvae about the twelfth day after infection. At this time they are in the 
process of entering deeper into the muscle tissue of the gizzard. From about 
the sixteenth to the ^vventy-first day, or possibly later, the larvae which are 
still in the act of penetrating the muscle tissue undergo the fourth moll and 
transform into fifth-stage or adult worms which arc as yet sexually immature. 
The young adult worms i)enelrale then in the deeper portion of the muscles, 
eventually concentrating in the softest portions of the gizzard, and reach sexual 
maturity. 

In regard to the time reciuired for the female gizzard worms to reach 
the egg-laying |)criod, Cram (1931) rei)orled finding female worms 15 to 17 
mm. long, witli embryonaled eggs in the uteri, in birds 7G days after exi)crimental 
infection. In the present investigation, the writer found female worms with 
embryonaled eggs in the uteri 90 days after experimental infection. These re- 
ports indicate that there is some variation in the rapidity of development of 
these parasites in the final host. 

D. Field Surveys 

In order to determine the prevalence of gizzard worm infestation in 
chickens in the Territory of Hawaii, field trips were made to some of the 
larger poultry farms on the islands of Kauai, Oahu, Maui, and Hawaii. Tho 
number of poultry farms visited on each island and the number reix)rtiiig 
presence of gizzard worm were as follows: Kauai, 12 visited, 8 with gizzard 
worms; Oahu, 6 visited, 6 with gizzard worms; Maui, 10 visited, 5 with giz- 
zard worms? Hawaii, 8 visited, 6 with gizzard worms, making a total of 23 
out of 36 or about two-thirds of poultry farms visited reporting the ])resence 
of this parasite. The extent of gizzard-worm infestation in birds in variouss 
poultry farms was reported to the writer to vary from occasional to somewhat 
frequent; in one poultry farm on Maui, 18 out of 32 chickens necropsied, or 
56 percent were found to be infested with gizzard worms. 

The infestation of chickens with gizzard worms in Hawaii was found 
both in birds that were raised on the ground and those kept in confinement 
in various types of screened poultry houses. This informal ion in the beginning 
of this investigation led us to believe that there were possibly other inter- 
mediate hosts besides grasshoppers responsible for the transmission of lh<^ 
parasite. In order to find naturally infested intermediate hosts, various arthropods 
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V^ercf collected from area$ where glzzard-wofm infestation was * prevalent, and 
were examined for infective larvae of the parasite. In a poultry farm on Oahu, 
5 out of ,100 sandhoppers (Orchestia platensis) examined were found infested 
with gizzard-worm larvae. In another farm on Oahu, the. larvae were found 
in 1 out of 5 beetles (Epilragus diremptus) examined. In a farm on the island 
Of Maui, 6 out of 100 beetles (Tenebroides nana) harbored infective gizzard 
worm larvae. The larvae recovered from each of these naturally infested arthro- 
pods produced an infection when fed to laboratory-raised chicks. 

In order to determine whether or not grasshoppers under natural con- 
ditions may be carriers of gizzard worms, about 2.300 grasshoppers, collected 
in an infested area, wsere fed to 8 laboratory-raised chickens. At the end of 
30 days, the chidkens were killed, and 2 of them were found infested with 
gizzard worms. Three control chickens, also laboratory-raised, remained free of 
gizzard worms. These experiments indicate that at least some of the grass- 
hoppers fed to the birds harbored infective larvae of the parasite. 

E. Piscussion and Suggested Control Measures 

The present laboratory and field investigations have shown ihat a variety 
of arthropods, including grasshoppers, sandhoppers, beetles, and weevils may 
serve as carriers of gizzard worms to chickens. This indicates, undoubtedly, 
that there are possibly others in the same or other groups of arthropods which 
may serve as additional vectors. As a control measure, therefore, it is advisable 
to keep birds from eating arthroi)ods of various sorts, and to remove poultry 
droppings from poultry farms as often and as far as possible so that arthropods 
may not feed on them. 

The grasshopi)er i)opulation in a poultry farm may be reduced by keep- 
ing down weeds and other vegetation that may attract them. Beetles may be 
controlled to some extent by general cleaning or disinfecting beetle-infested 
feed-store-rooms, poultry houses, feeding throughs, nest boxes and other places 
in which beetles are commonly found; the removal of poultry droppings or other 
breeding places and sources of food for beetles is also essential. Sandhoppers 
which live mainly on wet or damp areas may be controlled by filling in low 
areas in which waler accumulates and preventing water from water-fountains 
or other sources to continually overflow on the ground. The writer has found 
that small amounts of fine granulated copper sulphate, broadcasted over a wet 
area, will kill most of the sandhopjicrs present. 

As regards medicinal treatment of infested birds, no drugs are thus far 
known which will affect these parasites in their usual location under the lining 
of the gizzard or in the muscular tissue. Carbon tetrachloride, in a dose of 
1 cc. for each adult bird, wUs found by the writer to be ineffective in killing 
gizzard worms in 6 infested chickens on which it was tried. 

SUMMARY 


1. Experimentally, 15 species of arthropods were shown to be <’apable 
pf serving as intermediate hosts of gizzard worms, namely, 3 species of grass- 
hoppers, 1 species of sandhopper, 0 species of beetles, and 2 species of weevils. 



2. In gizzard-worm endemic areas the following arthropods have been 
found naturally infested with infective gizzard-worm larvae, namely the floui^ 
beetle, Tenebroides nana^ a manure-feeding beetle, Epitragus diremptus, and the 
sandhopper, Orchestia platensis. 

3. When fed to grasshoppers, eggs of gizzard-worms hatched within 5 
hours, and^ the larvae developed to the third or infective stage in about 19 
days. 

• 4, When fed to chiqks, third-stage larvae penetrated the gizzard, and 
the females reached the egg-laying stage in about 76 to 90 days. 

5. The third-stage larvae penetrated the lining of the gizzard within 24 
hours after infection. In 12 days they have been found penetrating deeper into 
the musculature, and in 42 days they were entirely in the musculature, con- 
centrated mainly in the softest portion of the gizzard near the intestinal opening. 

6. Lesions, consisting at first of general roughness of the iining of the 
gizzard, were noted 16 days after infection. Ulceration of the lining was seen 
42 days after infection and later. The lesions were mostly concentrated on the 
lining in the softest portion of the gizzard near the intestinal opening. 

7. Control measures suggested involve frequent removal of poultry drop- 
pings from poultry yards, prevention of fowls from eating beetles, grasshop- 
pers, and sandhoppers, and general control measures for arthropods on poultry 
farms. 
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Plate 1 

(A) Gizzard of chicken heavily infested with gizzard-worms. Note the 
enlargement of the thinner portions (muscularis intermedii) on the anterior* 
and posterior parts of the gizzard indicated by arrows; (B, C) Gizzard of 
chicken opened to show gizzard-worm lesions on the inner lining; (D) Cross 
section of gizzard showing gizzard- worms in the wall of the gizzard. 




Flale 2 

Some inl(‘niu‘(liate hosts lor .ij;izziir(l-\vorms (\; Conoccphaliis srOtator: 
(U) Atractdinoipha arnbiqiia , < C. i Oxiiit cliinciisis , I), Tribnlfuni casfanriim; 

(K,( Tenebrouies nana; F. Carpopbilus diniidia/us ; '^(1; OrchrsHa nirdrnsiji; (11, 
(h’oss section of a ‘grasshopper (O.iija chinensis ) showinj* ^L'izzard-Nvorm larva 
encysted in the l) 0 (ty wall l^]\j)erimental infeelion 






Alicata : The life-history of the gizzard-worm. 
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I'orlioDs <il iidiill ins \ l> Vnlcnoi* pinMion, (1 ToslorK)!* 

porlioM <)l IriiiiiU*. i) Kii'hl and Ifll spicnlfs Oni; !•- I'osUn-inr porlioii ol 
inaic al'UM* ('.ruin, t*.KU) 




Plate 4 

jiiul lar\su‘ of *»i7/.ar<i-\Noriiis V Mnibryoiiatcfl (I{) Newly 

lial<‘lu‘(l larva, \iili*nor rnd of lirsl-slajife larva, 'Dj First-slage 

larva (iii(l('r{^oiii^ lirsl moll, F Sct'ornl-slafio larva; b') Foslerior porlioii of 
svfoml-slajic larva m m'coiuI imill, (1 I'ail ol Ihinl-slaj^o larva, sli()vviii}» 
forin |iro<*fssc*s 




Plato 5 


(liz/ard-woni) ljir>a<‘ TA; Jarva, i B) Tail of foiirni-staf^c larva; 

('(') lM)iirlli-sla^<* lar\a, I) Tail of foiirlli-sla.m* larva in foiirtli inolt; ('Ri Tliircl- 
slaj^e lar\a cMicyslrd in tlu* inusciil.duri* of a ;4rassho])])i‘r, (B) \iilerior end of 
foiirlli-slaf^e larva 





Sobre um interessante parasito de insecto: 
Lauronema travassosi n. gen., n. sp. 

(Nemafoda) 

Jayme Lins de Almeida 

Institute de Blolocia Animal, Rio de Janeiro — Brasii. 

[Com 1 eslampa] 


0 estudo que paiilalinamcnte eslamoJi excciitaiido sobre os nemaloidcs 
parasites de arthropodos nos dcu ensejo de encontrar iiina cspecic bastanle 
curiosa que julgamos rcpreseiilar um novo genero. 

O material helminlhologico foi collcctado do intestino de ura insecto co- 
leoplero capturado em Jacardpagua (l)istricto Federal). Infelizmenle o material 
6 escasso e parece nao scr de um parasito muito fretiuente, porquanto o exame 
de ccrca de trinta exemplares de coleopteros da niesma especie c de igiial pro- 
ccdencia, apenas, rcvelou parasitismo em um delies. Os nemaloiftes estudados 
loram cirico machos c duas lemeas, algo deforniadas, depois de fixados pelo for- 
mol a 10 o/o. 

Para esses nematoides proponios a denominavao de Lauronema trnuassosi 
n. gen., n. sp., em homcnagem ao Prof. Lauro Travassos, eminente scienlista 
brasileiro, orientador da escola brasilcira de helminthologia e cujo jubileu ora 
se commemora. 

iMuronema representa um novo genero distinclo dos oulros nematoi- 
des que parasilam os arthropodos, possuindo longitpias affinidades, apenas, com 
o genero Probsimayria Ransom, 1907, parasito de eejuideos, segundo acreditamos. 

Achamos que deve ser incluido entre os representaiites da familia Cos- 
mocercidae Travassos, 1925. 


Lauronema n. gen. 

Nematoides pcquerios, fusiformc.s, ligeiraniente truiicados anteriormente e 
subulados na parte posterior, seni dimorphismo sexual. Rocca trilabiada, do 
labios delicados e salienles; papillas peribuccacs presentes. Vestibulo allongado, 
cylindrico e de paredes chilinosas; pharynge ausente; esophago longo, cylin- 
drico e provide posteriormenle de bulbo pyriforme. Annel nervoso no ter^o 
posterior do esophago. 

Macho de cauda longa, subulada, aj)])arentemente desprovida de papil- 
las. Apparelho genital simples. Dois espiculos sub-iguaes; gubernaculo presente. 

Femeas amphidelphas; vulva mediana; viviparas, com larvas desen volvi- 
das no corpo materno. Cauda muito longa e subulada. 

HABITAT: — Intestino de Coleoptera-Scarabaeidae. 

ESPECIE TYPO : — Lauronema travassosi n. sp. 
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Lauronema Iravassosi n. sp. 

Compriinento : — Macho 1,2 a 1,35 mm.,* femea 1,55 a 1,72 mm. 

Largura maxima: — Macho 0,006 a 0,007 mm.; femea 0,006 a 0,008 mm. 

Nemaloides sem dimorphijano sexual accenluado, fusiformes, ligeiramente 
trujicados na parte anterior do corpo e subulados j)osteriormente. Cuticula 
branca, delgada, estriada finainente no sentido longitudinal e transversal. Bocca 
triiabiada, de labios dclicados, salicntes, dc cuticula entumcscida; a bocca € de 
abertura circular e revestida interiormenle de chitina. Em continua^no a bocca 
ha vestibulo de paredes fortemente chitinisadas, cylindrico c medindo de com- 
l)rimenlo, nos dois sexos, 0,017 a 0.020 mm. Eharynge ausente Esophago pro- 
priamente dito cylindrico, medindo nos machos 0,115 a 0,123 mm e iias femcas 
0,120 a 0,130 mm. de compriinento. Na base do esophago ha o biilbo pyrifortne 
provido de valvas chitinosas, medindo, nos machos, cerca dc 0,020 mm. de coin- 
primento e. nas femcas 0,021 a 0,025 min. Intestino rectilineo, exlendendo-sc ao 
longo do corpo. Annel nervoso localisado a cerca de 0,1 mm da extremidade 
anterior. P6ro cxcretor ao nivcl do bulbo? 

Macho com appareiho genital simples, mais ou menos tubuloso, acom- 
panhando o intestino, sendo qiie anteriorinentc cxiste nma al^a lesliciilar a 
cerca de 0,25 a 0,30 mm. da base tlo esophago .\ abertura eloacal dista 0,40 
a 0,53 mm. do apice caudal. Dois espiculos curtos, sub-iguaes, de base espa- 
tidada e arredoiidada, de morphologia caracteristica (big. t), medindo 0,045 
a 0,050 mm. de compriinento (iubernaculo petpieno, simjiles, cm forma dc 
haste com apice afilado, tendo 0,020 a 0,025 mm de compriinento. Cauda muito 
longa e ajiparcntemente desprovida dc papillas 

Femea amphidelpha, de ramos uterinos divergentes, ovejector curto, vulva 
transversal distante 0,62 a 0,75 mm da extremidade anterior e 0,51 a 0,60 
mm. do anus. femea deve ser vivipara, jiarccendo cpie as larvas evolvein no 
corjK) materno; essas larvas silo, nos exeinjilares examinados, ein nnmero dc 
tres ou (piatro e medem 0,161 a 0,250 mm. de comin-imento .\nns distante 
0,45 a 0,48 mm. da extremidade posterior. 

HABITAT: — Intestino de fJfjijriis chcnus (De Geer, 1771; (Syn. : Cyclo- 
ccp/iala scaralmvina Forty, 1830). Colcoptcra-Scarahaeidae 

UISTRIBUI^^AO GKOGR.\FHICA: Jaearepagua, Districto Federal, Brasil. 

Ao Dr. A. M. da Costa Lima, do Instituto Oswaido Cruz, os nossos agra- 
decimentos pela determinavao dos coleopleros. .\o Snr. Maurieio Cabral agra- 
dccemos o abundante material de inscctos <pic nos proporcionou a exaine. 
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Lauroncma fraoassosi n. gc'ii., n. 

— Macho total. 

— Rcgiao vulvar. 

— Extremidadc anterior do corpo 

— Espiculos (superpostos) e gubernaculo. 





Revisao do genero Pseudopieris G. & S. 

R. Ferreira d* Almeida 

Instituto Oswaldo Cruz, Rio de Janeiro - Brasil 

[Com 2 cstampas e 2 figs, lex to] 


PSEUDOPIERIS G cl S 


P.sciidopieris 1889 

Pseudopieris 1900 
Pseudopieris 1909 
Pseudopieris 1931 
Pseudopieris 1932 


Godmaii d Salvin, lOol. C. Amer, Lep. Hhop., 2, p, 
187 (typo: nehemia Bdv.). 

(irote, Proc. .\mer Phi!. Soc., 39, p. 16. 

Hdbcr in Seitz, Macro!. 5, p 98. 

Klots, Eld Amer, 12: 3, j). 163, 161 
Talbot in Strand, I^op. Cal , 53, p. 25. 


Azas liraiicas, as anteriores com M 1 ^ anastomosada na liase com P, a 
segimda mediana ausente, H 1 nao .se imindo na exlremidade com SC. Nas azas 
posteriorcs a cellida discoida! c liem mais curia anleriormenlc do ([ue nas es- 
pecies do genero Dismorphia .Xntennas curias. Macho sem macula sexual dis- 
tincla. Ultimo segmcnlo alidominai jirolongando-se dorsalmente ern dois gran- 
des lobulos arrcdondados quo occultam quasi lotalmenle o api)arel!io genital quo 
e do mesmo typo dos do genero Dismorphia, islo e, tern as valvas muito redu- 
zidas e soldadas ventralmente, apresentando cada uma dellas urn loliulo apical 
bem desenvolvido e chilinisado; a iranslilla, o eslojo do penis, l)em assim a jiarlc 
interna das valvas teem egualmenle a mesma eslructura da das espccics deste 
ultimo genero. Penis muito longo, um ixnico mais do irijilo do comprimenlo 
do saccus, um tanto curvado, lunccionando dentro dc um eslojo bem desenvol- 
vido e que se acha seguro no interior das valvas. Uncus com dois grandes lo- 
Indos cujas exlremidades sao bem chilinisadas. NAo ha dimorphismo sexual. 


Pseudopieris nehemia (Boisd., 1836) 
a) nehemia nehemia Boisd. 

(Texto: figs. 1 e 2; est. 1, figs. 1, 3 a 8; esl. 2, figs. 5 e 7). 

Pieris nehemia 1836 Boisduval, Spec. Gen. Lep., 1, p. 528, n. 132 Brasil. 
Lepfalis cydno 1842 Doubleday, Gray’s Zool. Misc., p. 75. (Mexico). 
Leptalis nehemia 1846 Doublcdaj^, Westwood & Hewitson, Gen. 1). Lep., 

p. 37, n. 27 cydno). Brasil, Mexico. 


1 NotagSo de Comstock. 
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Leptalis nehemia 1863. Weidemeyer, Proc. Ent. Soc. Phil., 2 p. 150. 

Mexico. 

Leptalis nehemia 1867 Herrich-Schaffer, Corr.-Blatt. zool.-min. Ver. Re- 

gensb. 21, p. 125. 

Leptalis nehemia 1879 Rurmeisler. Rep. Arg. Lep., 5, Atlas, p. 11, n. 4. 

Rio. 

Dismorphia nehemia 1884 Staudinger, Exot. Tagf., 1, p. 26, t. 15, macho. 

(Guatemala, Venezuela, Brasil). 

Pseudopieris nehemia 1889 Godman & Salvin, Biol. C. Amer., Lep. Rhop., 

2, p. 188, 11 . 1. Guatemala ao sul do Brasil. 

Dismorphia nehemia 1894 Weymcr, Stelt. Ent. Zg., 55, p. 319, n. 24. Rio 

Grande do Sul. 

Pseudopieris nehemia 1900 Grole, Proc. Amer. Phil. Soc., 39, p. 16, t. 

1, f. 3. (iiervul.). 

Pseudopieris nehemia 1909 Rober in Seitz, Macrol. 5, p. 98, t. 28 e. 

Pseudopieris nehemia 1916 .Torgensen, An. Mns N. B. -Aires, 28, p. 518, 

11 . 39. N. Argentina: Misiones, Salta, Jujuy, 
Tucuman, Catamarca. 

Pseudopieris nehemia 1923 Kohler, Zeit. wiss. Ins.-biol. 18 (Sep. p. 19). 

Pseudopieris nehemia 1928 Zikan, Ent. Rimdsch., 15 : 2, p. 7, n. 48. 

Itatiaya. 

Pseudopieris nehemia 1931 Klots, Ent. .\mer., 12 : 3, p. 164, t. 6, f. 

13 (genit.). 

Pseudopieris nehemia 1932 Talbot in Strand, Lep. Cat., 53, p. 25. 

Pseudopieris nehemia 19,35 Ilolfmaim, Ent. Rundsch., 52 : 7, p. 84, n, 

32 (S. Catharina). 

Comjirimento da aza anterior: 22 a 27 mm. .\zas de um branco glauco, 
as vezes com ligeiros tons amarellados, as antcriores tendo estreita bordadura 
ajiical c externa brima em form|a de fino tra^o que nao attinge o angulo in- 
terno. Azas postcriores sem maiichas. Face inferior com a borda costal e toda a 
regiao ajiical das azas antcriores cobertas por uma tinta de um ocraceo pal- 
lido um tanto brilhanie, sendo desla cor toda a siiperficie das posteriores, as 
(juaes sao marcadas por uma pequena mancha brunacea na extremidade da CD. 
O disco das azas antcriores e branco. Corpo desla ultima c6r, excepto o thorax 
quo e anegrado com pellos acinzenlados; as antennas sao de um bruno anegrado 
anneladas de branco cinzeiito. I'emea semelhante ao macho. 

Var. a — Azas anleriores com a bordadura apical ligeiramente mais larga. 

Var. b — Face inferior das azas posteriores sem macula bruna na extre- 
midade da CD. 

Adeja sobre pequenos arbustos nos logares descobertos, sempre por(5ni 
proximo das mattas. Pousa com as azas fechadas uma contra a outra. Nao e 
muito commum no Rio. Temos cxemplares caplurados nos seguintes mezes: 
Janeiro, I'cvereiro, Abril, Junho, Julho, Agosto, Selembro e Dezembro. 

Esta especie voa desde o Mexico at^ o norte da Argentina. Possuimos 
cxemplares das seguintes localidades: Rio; Corcovado, Tres-Rios em Jacardpagua; 
Eslado do Rio: Angra dos Reis; S. Paulo: Bananal na serra da Bocaina e Muni- 
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cipio Wenceslau; Goyaz: Campinas; Republica Argentina: S. Tome na Prov. 
Corrientes. 



Fig. 1 — Pseudopieris neliemia. Valvas, face ventral. 

Fig. 2 — Pseudopieris nehemia. Apparclho genital. 

b) nehemia uiridida Feld. 

(Est. 2, fig. 4). 

Leptalis viridula 1861 Felder, Wien. Ent. Mon., 5, p. 75, n. 12 (Bo- 
gota perto Muzo). 

Leptalis viridula 1867 Herricli-Schaffcr, Corr.-Blatt. zool.-min. Ver. Re- 

gensb., 21, j). 125. 

Dismorphia viridula 1884 Staudiiiger, Exot. Tagf., 1, p. 26. Colombia. 
Pseudopieris nehemia viridula 1909. Rober in Seitz, Macrol. 5, p. 98 

Dismorphia viridula 19 . . Fassl, Int. Ent. Zeit., Frankf. Fauna Exot., 

II. 6-8 (p. 3). 

Pseudopieris nehemia 1926 Apolinar-Maria, Rol. Soc. Col. C. Nat., 85, 

p. 53, n. 122. 

Pseudopieris viridula 1926 Apolinar-Maria, Bol. Soc. Col. C. Nat., 85, 

p. 54, n. 123. 
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Pseiidopieris nehemia vividnla 1932 Talbot in Strand, Lep, Cat., 53, p, 

25. Colombia. 

Semclhanle a forma es])ecifica, com a bordadura apical e externa das 
azas anteriores urn pouco mais larga, foriiiando um dente logo abaixo dc M 3. 
Face inferior desla.s mesmas azas mai*cada junto a Cai por iima niancha es- 
treila e alongada de um bruno tiranlc ao cafe com leite, a qual termina depois 
da inscr^ao dc Cn2\ peito junto a base da aza com iima mancha alaranjada, 
base das azas posteriores com uma macula de egual edr, extremidadc da CO 
seir. macula bruna. 

Var. a — Macho. Semelhantc a viridiila, mas a bordadura bruna das azas 
antei’iores nilo apresenta tlenle no lado interno. imee inferior 
das azas anteriores seni a mancha brunacea alongada junto 
a Cu. 

Fsta var. confimdc-sc e\traoi*dinariamcnle com nehemia lypica. Nosso 
ex('mi)Iar 6 egualmente de Muzo. 

Vividnla vda na Colombia. Nossos exemplares forani cuplurados pelo 
nosso estimado amigo Frof, Apolinar-Maria, cm Muzo, no inez de Junho. 

c) nehemia aequatorialis Feld. 

(Est. 2, fig. 1) 

Leptalis aequatorialis 1861 Felder, Wien. Fnt. Mon., 5, p. 75 Fquador. 

Leptalis ae<iuatorialis 1867 Ilerrich-Schaffcr, Corr.-BIatt. zool.-min. Ver. 

Regensb.. 21, p. 125. 

Dismorphia aequatorialis 1881 Slaudinger. Kxot. Tagf, 1 p. 26. 

Pseudopieris nehemia ae(pialorialis 1909 Rober in Seitz, Macrol., 5, p. 98. 

Pseiidopieris nehemia ae(iiiaforialis 1918 Topp., Peru-Roliv. Round Com- 
mission. p. 6. 

Pseudopieris nehemia ae<piatorialis 1932 Talbot in Strand, Lep Cat., 53, 

p. 25 (Equador, Peru). 

Comprimento da aza anterior- 27 min. Azas de um Iji'anco glauco um 
tanlo amarellado, bern mais estreitas e ahmgadas do que as de nehemia nc- 
hemia, as anteriores com u.iua b’ordadura apical bruna relativamente larga, 
decrescendo bastante para a borda externa e terrninando em um trago linear 
um pouco antes do angulo inferior Face inferior de urn branco glauco mais 
pronimciado do epic nas outras subespecies, sem a tonalidade ocracea, o disco 
das anteriores esbranquiyado e o apice coin a impressao da bordadura da 
face opposta. As maculas da base das posteriores e do peito sao eguaes as de 
penia. 

Vda do Equador ao Peru c Acre, sendo desta ultima localidade o exemplar 
que possuimos. 
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d) nehemia penia Hopff. 

(Est. 1, fig. 2; est. 2, figs. 2 e 3). 

Leptalis penia 1874 Hopffer, Stet. Ent. Zg., 35, p. 334. Chanchamayo. 

Moschoneiira penia 1876 Druce, Proc. Zool. Soc. Load., p. 241, ii. I, 

Peru: Cosnipala. 

Leplalis penia 1879 Hopffer, loc. cit., 40, p. 73, n. 67. 

Pseudopieris penia 1909 Rober in Seitz, Macrol., 5, p. 98, t. 28 c. 

Pseudopieris penia 1926 Apolinar-Maria, Bol. S. Col. C. Nat., 85, j). 54, 

n. 124. Colombia: Villavicencio. 

Pseudopieris penia 1932 Talbot in Strand, Lep. Cat., 53, p. 26. 

Comprimento da aza anterior: 24 mm. Azas muito mais curta.s e pouco 
mais on menos da inesma cor das de nehemia nehemia^ lalvez de inn branco 
um pouco menos glauco, as anteriores com a bordadura apical bruna estreila, 
mais larga porem do que a da forma cspecifica, terminando cm lino trago em 
Cu 2. Face inferior semelhantc a de nehemia nehemia^ as azas anteriores com 
a impressao da bordadura da face opposta. Peito com uma mancha alaranjada 
junto a base destas azas, uma mancha de cgual cor na base das posteriore.s, 
as quaes sSo dcsprovidas de mancha bruna na extremidade da CD 

Var. a — (Est. 2, fig. 3). Semelhantc a penia, com a bordadura das azas 
anteriores muito mais estreita. Face inferior das azas anteriores 
com a impressao da bordadura apical da face opposta pouco 
nitida. 

A nossa penia e de Chanchamayo no Peru e a var. a 6 de Quito no 
Equador. 

Apezar de ser defficicnte a dcscripgao que Hopffer dd dc penia, j^en- 
saraos ser a subespecie aqui descripla com este nome o mesnio lepidoptero 
de Hopffer. Quanto a penia representada por Rober {in Seitz, Macrol.) muito 
se parece ella com viridula Felder devido a forma alongada das suas azas. 

Klots considera penia como boa especie, entretanto, pelo exame minucioso 
que fizemos na sua genitalia, ndo conseguimos notar qualquer differenga espe- 
cifica que nos pudesse servir de base para consideral-a como especie propria. 
Somos pois de opiniSo que penia e simplcsmcnte uma subespecie de nehemia, 
apezar da ditferenga na forma das suas azas. NSo nos scria mesmo possivel, ba- 
seados exclusivamente neste caracter, separal-a como especie distincta scm fa- 
zer o mesmo com a aequatorialis de Felder, cujas azas estreitas e alongadas dao 
a este lepidoptero uma apparencia de especie propria, distincta de nehemia, 
mas cuja genitalia, conforme tivemos occasiSo de verificar, e egualmente iden- 
tica a desta especie. Devemos declarar que no exame das genitalias procura- 
mos sempre estudar, tanto quanto era possivel, a cstructura interna das valvas 

Pseudopieris limbalis Rob. 

(Est. 2, fig. 6) 

Pseudopieris limbalis 1924 Rober in Seitz, Macrol. 5, p. 1032, t. 192 d. 

Altamira no Rio Xingd. 
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Pseudopieris limbalis 1932 Talbot in Strand, Lep. Cat., 53, p, 26. 

Limbalis devc ser sem duvida uma siibespecie de nehemia^ nao conhe- 
ccrnol-a por6m, por isso conservamol-a como ospccie j)ropria; ella muito se 
parecc com penia. Eis a descrip^ao original; 

« P.s. limbalis spec, nov. a 6le decouvert par A. H. Fassl, qui nous 
a obligeamcnl procure rexcmplairc figiir(?, en janvier Jsiir le rio Xingii, 
a Altamira. Lc dessous cst tout blanc, k part la tache ba.sale jaune. Si 
penia devait clre regarde commc espece projire, il en serait de meme de 
limbalis >. 
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Estampa 1 

Fig. 1 — Pseiidopierh nehemia. Apparelho genital, mostrando a parte interna 
da valva. 

U — Uncus, /.i — Lobulo do ultimo scgmento abdominal. LA — Lobulo 
apical da valva. P — Penis. EP — Estojo do penis. V — Valva. S — Su- 
tura da valva. EE — Ultimas eslernites. T — Transtilla. A — Anus. 

Fig. 2 — Pseudopieris nehemia penia. .AppareJho genital. 

Fig. 3 — Pseudopieris nehemia. .Vpj)arelho genital, visto pela face ventral. 

Fig. 4 — Pseudopieris nehemia. Patas medianas. 

Fig. 5 — Pseudopieris nehemia. Patas anteriores. 

Fig. 6 — Pseudopieris nehemia. Patas posteriores. 

Fig. 7 — Pseudopieris nehemia. Palpos. 

Fig. 8 — Pseudopieris nehemia. Antenna 

Na figura 1 procuramos reprcsentar a valva como si fosse 
em cdrte longitudinal, reconliecemos por6m quc o desenho ii^o re- 
produz fielnicnte a parte interna da referida valva e isso devido so- 
brctudo a difficuldade de examinar a sua estructura atravez da outra 
valva que se achava superposta e que nilo conseguimos arrancar. 
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Almeida : Qenero Pseudopieris, 


Estampa 2 

Fig., 1 — Pseiidopieris aequatorialis, macho de Xapury, Acre. 

Fig. 2 — Pseudopieris nehemia penia. macho, Chanchamayo, Pen'i 
Fig. 3 — Pseudopieris nehemia penia, macho, Quito, Equador. 

Fig. 4 — Pseudopieris nehemia viridula, macho, Muzo, Colombia. 

Fig. 5 — Pseudopieris nehemia nehemia, macho, Rio de .Taneiro. 

Fig. 6 — Pseudopieris limbalis, macho, segundo Rober. 

Fig. 7 — Pseudopieris nehemia nehemia, femca, espermalheca. ( Micro photogra- 

phia). 


M. Ventel, phot. 



LIVR. JUB. PROF. TRAVASSOS 


EST. 2 



Almeida: Qenero Pseudopieris. 





Uma nova especie do genero Iphiclides 

(Fam. Papilionidae) 

R. Ferreira (rAimeicla 

Instituto Oswaldo Cruz, Rio de Janeiro — Brasil 
[Com 3 figiiras no toxto] 


Iphiclides Iravassosi sp. nov. 

Muito semelhanle iios doscnhos i* na colorayao ao Iphiclides protesilaus 
nigricornis Slgr. Cornpriiitonlo da aza anlerior 17 mm. Antennas hrimas; as 
faixas negras das azas anleriores sao nm |)()iico mais eslreitas, das quaes a 
basal lermina em SM., a sul) basal e mais aiigulosa do tpie a do I. cmhriksfrandi 



Fig. 1 - Macho dc Iphiclides Iravassosi. Ilolotypo. M. Ventel phot. 
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D’Alm. (— nigrifrons Zik.), a lerceira faixa e um pouco curva para a borda 
costal, a quarta reduzida a uma mancha costal, a quinta e mais cstreita na 
sua metade posterior. Os demais caracteres como ein nigricornis. 



Fig. 2 — Valva dc Ipliiclides travassosi. 

Fig. 3 — Crista dorsal da harpa dc Ipliiclides travassosi. 

O apparelho genital aprcsenta ligeira semelhanga com o de embrilcsfraiidi, 
o lobulo apical da harpa nilo tern porem uma largura tao imiforme, ao con- 
trario 6 um pouco mais cstreito para a extremidade, aprcsentando um grande 
dente na borda dorsal. Processo ventral fortemente dentado, x^rocesso central 
egualmente dentado na extremidade, crista dorsal dcslocada para lO meio da 
harpa como em embriksirandi^ sendo por6m muito dentada e prolongada para 
o a^ice^ onde 6 um pouco mais estreita. 
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HABITAT : — Dislricto Federal, Rio de Janeiro, 18 de Janeiro de 1925. 
HOLOTYPO; — Macho, na coll. D’Almeida. 

A especie 6 dedicada ao grande helminthologo patricio e nosso estimado 
chefe, Dr. Lauro Travassos, que completa 25 annos de ininterrupto labor 
scientilico. 




Contribui^ao ao conhecimento dos ofidios do Brasil 

IX. Sinopse das Crotalideas do Brasil 


Afraiiio do Amaral 

Instituto Butantan, S. Paulo — Brasil 


l.« PARTE 

As serpenlcs solenof^lyphas eslivorani, duranle nuiilos annos, reunidas 
numa s6 familia, sob a denominavao dc VipcvUlac. Kste j^riipo, creado cm 1810 
por Bonaparte {in Mem. Accad Torino 2 (2 prevaicceii ate os fins 

do seculo passado, tpiando BoulcMij’cr, o f>randc cspecialisla do Miiseu Britannico, 
ainda o reconheceu {in Cal Sn. Brit Mus. 3 • 403 ct 51 8 , 1890 ) como uno. 
Isto occorreu, apozar do varios autorcs ja havercm j)recedcntemcntc proj)osto, 
em termos acceilaveis pdas Bc'^ras Inlernacionacs dc Nonicnclaliira Zoologica, 
a divisibilidadc do alliidido ^rupo cm 2 faniilias bcm distinrlas Assim c (pie 
para uma dcstas Fitziiif^cr, cm 1813 {in Sysl. Bc})t. • 28 , creara o nomc Cher- 
sophes c, para a oulra, a dcnominacno liofhrophes. Scm fallar cm oiilras dc- 
signagfles que nao j)odcm scr rcconhccidas ])elo codigo internacional dc no- 
mcnclatura, divcrsos nomes foram a[)plicados a cstas 2 familias Ddlcs, Vi- 
perUlae e Crotalidac, crcados por Cope, rcspcctivamcnlc, cm 1859 {in Proc 
Acad. Nat. Sc. Philadelphia ; 333) c 1801 {in loc cit. \ 231 receberam, durante 
miiito lemi)o, a prefcrcncia dos herpcthologos. As 2 familias Viperidae e Crota- 
lidae incluiam grande nnmero dc formas (pic facilmcnlc sc rcuncm nos 2 
dislinctos grupos correspondentes, a saber- < 

\. P'osseta lacrimal ausente; osso maxillar nao e.scavado em cima 1 familia. 
B. Fosseta lacrimal prescnlc; os.so maxillar cscavado em cima 2a familia. 

Sob o ponlo dc vista da .systematica, csles 2 grupos podcriam ficar 
subordinados a uma suj)crfamilia, caraclerizada ])cla vcrticalidadt* dos o.s.sos 
maxillares c para a qual scria cabivd o iiomc Crotaloideae, ju’oposlo por Slejncger 
{in Bull. 58 U. S. Nat. Mus. • 250 1907; Cabo, poiTin, acccntiiar ((uc litejueger, 
ao erigir aquella superfamilia, mostrara {in loc. cit. : 412; (pie a denomina^ao 
Viperidae nao podia prcvalccer na nonicnclatura, porcine o uouic gcncrico W- 
pera, que Ihe dera origem, fora creado somenle em 1708 por Laurentius {in 
Syn. Beptilium : 99) e e synonymo de Coluber, creado por Cinneu (in Syst. 
Nat. 1 : 210. 1758) com antecedcncia de uma decada Sem embargo disto e 
cm virtude da confusao ejue resiiltaria da fixa^ao do nome Coluber como lypi.^ 
dessa familia de serpentes solenoglyphas (a qual teria de rcceber a denomi- 
na^ao de Coliibridae, ja prcoccupada por um grupo de serpentes desprovidas dc 
presa inoculadora), Stejneger creou o nome Cobridae, ciijo genero typico ^ 
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Cobra Laurcnlius, 1768 (in loc. cU. : 103), tornado, in sensu stricliore^ como 
synonymo de, e preexistente a, Bitis Gray, 1842 (in Zool. Miscell. : 25 et 69). 

Dessa discussSo da materia resuUa que as serpentes solendglyphas (su- 
perfamilia Crotaloideae), caracterizadas pela posse de maxillares verticaes, se 
agrupam em 2 familias, a saber; 

A. Fossela lacrimal ausente; osso maxillar nilo escavado em cima Cobridae, 

B. Fosseta lacrimal presenle; osso maxillar escavado em cima Crotalidae. 

Destas familias, a !.» (Cobridae) nfto lem representantes no hemispherio 
occidental, isto 6, nas rcgiOes iiearctica e neotropica. A 2.» (Crotalidae), todavia. 
e quasi caracteristica desta parte do mundo, porque, embora {3ossua repro* 
seiilantes em outras regimes, a maioria destes occorre nas Americas. 

A familia Crotalidae subdividc-se, em 2 sub-familias, reconhecidas desde 
Cope (in Rept. U. S. Nat. Mus. : 1131. 1898), assim: 

a) preseii^a de appendice caudal articulado (crepitaculum) Crotalinae. 

b) ausencia de appendice caudal articulado Ijichesinae. 

Nfto s6 na regiSo neotropica, como na regiao nearclica, occorrem repre- 
sentantes destes 2 subgrupos. 

Da subfamilia Crotalinae fazem ])arte dois generos, assim recon heciveis : 

1. Topo da cabe^a coberto de escamas maiores ou me- 

nores, algumas escutiformes Crotalus Linneii, 1758. 

2. Tojx) da cabe?a coberto de escudos bem configurados Sistriirus Garman, 1883. 

Do genero Crotalus, que e peculiar ao hemispherio occidental, occorrem 
representantes nas duas regiOes, neotropica e iiearctica. O genero Sistrurns 6 

por bem dizer typico da rcgiilo iiearctica, pois apenas uma de suas especies 

(S. rauiis) se encoiitra no Mexico oriental e, pois, bem pouco para fora da 
divisa meridional, alias pouco nitida. daquella zona. 

A subfamilia Lacliesinae compreende tres generos, que assim se dis- 
Uiiguem : 

1. Topo da cabc^a coberto de escudos bem configurados 

Ay kist radon Beauvois, 1799. 

2. Topo da cabe^a coberto de escamas ou escudos ir- 
regular es : 

2 a. Escamas supracephalicas granulosas; escamas dor- 
saes com carena tubercular; escamas da ponta da 

cauda longas e esxjinhosas Lachesis Daudin, 1803. 

2 b. Escamas supracephalicas chatas e carinadas; es- 
camas dorsaes com carena mais ou menos alon- 
gada; escamas da ponta da cauda nSo distinctas 

das demais Bothrops Wagler, 1824. 
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Por mero desconhecimenlo da maleria, niuitos aulores confundem sob 9 
sd debominagao de Lachesis as formas componentes dos 2 iiltimos generos 
acima, os quaes, segimdo mostrci em 1926 {in Rev. Mus. Paulista 14 : 39-40), 
se apartam fimdamenlalmentc aiiida pelos segiiinlcs caracteres, de indiscutivel 
valor taxonomico : 

a) Dentes pterigoideos, cuja s 6 rie ullrapassa a articiilagao transverso- 
pterigoidea nas espccies de Bothrops e iiao a ultrapassa na especie unica de 
Lachesis; 

b) Pulmao tracheal, que occorre nas varias especies de Bothrops e 
nilo comparece, ncm sob forma vestigial, na cspecie unica de fjachesis; 

c) Systema de reproduc^jlo, que c ovo-viviparo nas varias especies de 
Bothrops e oviparo na especie unica de I^achesis, segundo mostrei em 1927 {in 
Rev. Mus. Paulista 15 : 43-45). 

A luz da systematica e, portanto, erro, e erro crasso, incluir no genero 
Lachesis cerlas serpentes solenoglyphas, como a Jararaca, a lararacussii, a 
Urutu e outras especies affins, cujos caracteres satisfazem, no mais alto grau, 
a defini?ao de Bothrops. 

Il.a PARTE 

Esclarccidos, desse modo, os pontos mais importantes da systematica 
das Crotalideas em geral, passanios a assignalar .synoplicamente a differencia^ao 
das especies occorrentes no Brasil : 

definiq:ao 

Serpentes relativamenle grossas, de escainas asperas, de cabe?a distincta 
(bem mais larga do que o pesco^o), de caiida curta, de pupilla vertical (con- 
formada a vida nocturna;, providas de 2 grandes presas movcis na parte 
anlero-superior da bocca c caracterizadas j>articularmente, assim pela presen^a 
de escava^ao superior nos os.sos maxil lares, como pela posse de imi orificio 
(iosscla lacrimal) entre a iiarina e a orbita, a maneira de uma narina sup- 
plementar de cada lado, dondc decorre a denomina^ao de « cobras de 4 ven- 
tas)*, que Ihes dA o povo. 


DIFFERENGIAgAO 

H-. Presen^a de appendicc caudal articulado (crepitaciitiim): 

chocallio ou guizo sub-lam. Crotalinae: 

I. Topo da cabeya com escamas irrcgularcs, as vezes 

escutiformes sobre o focinho gen. Crotalns Linneu, 1753.' 

Especie unica no Brasil C. terrificus (Laurentius, 1768). 



— 40 — 

iVo/a; - Esta especie e represenlada no Brasil pela ra^a Crotolus terrificus 
ierrificus, da qual, em 1927, {in Rev. Mus. Paulista 15 : 89-91) registei duas 

variedades, a saber ; 

a) marcas iiucaes sob a forma de losangos collirhombeatus 

b) marcas nucaes sob a forma de 2 faixas lineares 

longitudinaes coUilineatus. 

NOMES VULGARES:— Cascavel; Cascavel de quatro veiitas (nordeste); 
Boicininga ou Roi^uiiuiiga e ^^araca (Amazonia), Roiquira (sul), Maracaboia 

(centre). 

DISTRIRUI^^AO GEOGRAPHICA : Forma cominum a todas as zonas sec- 
cas do paiz, especialmente abuiidante no cenlro e nordeste e relativamente rara 
no exlremo sul. 

A esta sub-differenciayao, que parece ainda estar em vias de constilui^ao, 
correspoiide um caracler chromatico predominante no veneno de cada uma 
dellas: a ra?a collirhombeatus, que occorre sobreludo no nordeste, possue um 
veneno quasi sernpre amarellado, ao passo que a variedade coUilineatus, que se 
enconlra sobreludo no sul, apresenta lun veneno de cor quasi sempre esbran- 
(piivafla. Sendo a cor do v<>neno func^no dc sua composicao chimica (se- 
gimdo mostrei in Bull, .\nlivenin Inst, of America 3 : 7. 1929), pode-se acceitar 
a forma nordeslina corno uma especie physiologica, hem distincla da especie 
l)hysiologica representada pela forma meridional. 

-[ |-. Ausencia de appendice caudal arliculado sub-fam. Lachesinae: 

1 Topo da cabe^a com escamas granulosas; es- 

carnas dorsaes com carena tubercular, escamas 

da ponta da cauda longas e espinhosas gen. Lf/c/zc.y/s Daudin, 1803- 
Especie unica do genero L, muta (Linneu, 1766). 

NOMIilS VULGARES: Surucucu (Amazonia e centro), Surucucu de fogo 
(nordeste), Surucucu pico de jaca (Bahia), Suruculiuga ou Suriicucutinga (centro 
e sudeste). 

DISTRIBUI(,^AO (jE()GR.\PII 1CA : — Especie encontrada na regiAo propria- 
inente trojneal, onde habita as mattas c florcstas. 

II. Topo da cabega com escamas clialas c cari- 
nadas; escamas dorsaes com carena alongada; 
escamas da ponta da cauda nao dislinctas das 

demais gen. Bothrops Wagler, 1824' 


II A Cauda prehensil: 



It 

1. — Placas subcaudaes quasi todas inteiras, em numero de 56 a 
71; colorido do dorso verde, com uma s6rie de pintas amarello- 
avermelhadas de cada lado da linha vertebral e com uma lista puncti- 
forme de c6r amarella de cada lado do ventre. 

B. bilineata (Wied, 1825). 

NOMES VULGARES : Siirucucii de palioba, Suruciicii de pindoba e Pa- 
tioba (sul da Bahia), Ouricana e IJricana e Surucucu pinta do ouro (sertao 
da Bahia), Jararaca verde (centro ale. Espirito Santo). 

DISTRIBUI^AO GEOGRAPHICA: — Especie dendricola, propria a Bahia 
c outros districtos da zona hygro phyla tropical. 

II B. Cauda semi-prehen.sil. 

1 — Placas subcaudaes quasi todas inteiras, em numero de 71 a 83; 
colorido do dorso cinzeiito com faixas Iransversaes casfanho-escuras, 
bifidas c a lerminarem em 2 ponlos nej?ros de cada lado; colorido 
do ventre pardacento com manchas amarellas um pouco esparra- 

madas .sobre os flancos /). castelnaiidi 1). & B., 1851 

DISTRIBUIQAO GEOGRAPHICA : Especie rara, dendricola accidental, 
})rocedente das zonas septentrional e centro-occidental. 

2 — Placas subcaudaes divididas em j^eral. mas com nitida tenden- 

cia I'l uniao, em numero de 48 a 65; colorido do dorso pardo-ama- 
rellado, com marcas lateraes sublriangulares ou irrcgulares e com o 
centro claro B. insularis (Amaral, 1921) 

NOME VULGAR: -Jararaca ilhoa. 

DISTRIBUI(;A0 GEOGBAPHICA. -- Especie semi-dendricola, confinada a 
llha da Queimada Grande (littoral de S. PauloV 

II C, Cauda nao prehensil 

II G’ — Placas subcaudaes quasi todas divididas : 

II C’ a. — Borda anterior da fo.sseta lacrimal forniada pela 2.» supra- 
labial : 

1. — Supralabiaes geralmenle 7; escamas dorsaes fortemenle carina- 
•das (carena curia e subtul)ercular ) em 23 a 33 filas; ventraes 180 a 231; 
colorido do dorso roseo-pardaceiito com estreitas manchas lateiwes 
angulares, ligadas de leve a 2 pintas negras paraventraes 

B, atrox (Linneu, 1758). 
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NOMES VULGAHES : — - Caissaca (nordcsle) e Jararaca (norte). 

DISTRIBUI^AO GEOGRAPH ICA : - Espocie terrestre eiicontrada cm toda 
a zona tropical at6 3- Paulo. 

2. — vSupralabiacs 8; e.scamas dorsacs fortcmente carinadas, em 25 

filas; veiitraes 164; colorido do dor.so cinzcnlo amarellado com es- 
Ireitas maiichas latcracs angularcs, ligadas de leve a 2 pintas negras 
paraventraes B. neglecta Amaral, 1923. 

DISTRIRUIQAO GEOGRAPIIICA : — Espeeie terrestre, oriunda da Bahia. 

3. - Supralabiaes geralmente 8; escamas dorsacs fracamerite carina' 

das (carena longa e baixa), em 20 a 27 filas; ventraes 175 a 216; 
colorido do dorso vcrde-olivaceo, com estreitas manchas lateraes 
subtriaiigiilares oii irregiilares, geralmente confluentes com 2 pinlas 
negras paraventraes B. jararaca (Wied, 1824). 

NOMES VULG.\R?}S: - Jararaca, Jaraca on Jaraca, Jararaca dormideira, 
Jararaca preguiyosa, Jararaca da malta virgem, Jararaca do cerrado e Jarariica 
do campo. 

DISTRIBUI^AO GEOGRAPIIICA: — Espeeie terrestre, distribiiida da Ba- 
hia para o sul e communis.sima especialinente no Parana e Santa Calharina. 

NOTA; — Segundo mostrei alhures {in Contrib. Harvard Inst. Trop. .Med. 
and Biol., 2 ; 26, 1925), a nossa Jararaca foi confimdida com a Fer-de-larice 
da Martinica por Boulenger {in Cat. Sn. Brit. Mus., 3 : 535. 1896) sob o nome 
de lAichcsifi lanccolatas^ o cjuc levoii miiitos autores, mesino brasileiros, a Ihe 
applicarem este nome. Ora, como a .serpente da Martinica (lanceolatns), descripta 
por Lacepede em 1789, 6 uin eslricto synonymo da espeeie afrox, descripta 
j>or Linneu em 1758 c a qual correspondc a nossa Caissaca, cuja nitida sc- 
paray^o da Jararaca foi entre nos de ha muito estabelecida, nao se comprehende 
a razAo de sc terem a({ui applicado a cslas cspecies dois nomes scientificos, 
que afinal representam uma s<3 c inesnia forma. Denominar a nossa Jara- 
raca de Lachesis lanceolatns e imperdoavel, porquanto nSo correspondc a es- 
pecie lanceolatns (== atrox)^ nem se pode ligar ao genero Lachesis. 

4. — Supralabiaes geralmente 8: e.scamas dorsaes nitidamente carina- 
das (carena sublonga e alta) em 23 a 27 filas; ventraes 170 a 186; 
colorido do dorso amarello-escuro corn largas (bem abertas) manchas 
lateraes ligadas de leve a (jovens), ou confluentes com (adultos), 

2 pintas negras paraventraes, em forma de 

B. jararacussu Lacerda, 1884. 
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NOMES VULGARES: — Jararacussii on Jararacussu verdadeiro, Jarara- 
cussd malha do sapo, Cabe^a de sapo ou Patrona (Bahia e nordeste), Jarara- 
cussu ou Surucucu tapete, Urutii dourado, preto, amarello ou estrella e Suru- 
cucu dourado (Rio de Janeiro e sudeste de Minas Geraes). 

DISTRIBUIQAO GEOGRAPHICA: — Especie semi-aqualica, enconlradi^a 
beira de brejos e correiites nas zonas baixas desde o littoral do sul e leste 
.ate o ceiitro-oeste. 


5. — Supralabiaes 8; escamas dorsacs nitidamente cariiiadas (carena 
longa e alta) em 27 filas; vcntracs 164 a 167; colorido do dorso 
amarello-pardacento com estreitas manchas lateraes em forma do 


confluentes as 2 pinlas paraveiitraes, assim; 



B. pirajai Amaral, 1923. 


DISTRIBUI^AO GEOGRAPHICA ; — Especic procedente do sul da Bahia. 


IlC’b. Borda anterior da fosscta lacrimal separada da 2.« supralabial. 

1. — Supralabiaes 8 a 11; escamas dorsaes distiiictamente carinadas 
(carena longa e baixa) em 29 a 35 filas; ventraes 165 a 190; colorido 

do dorso pardacento com grandes ocellos lateraes em forma de 

por vezes confluentes longitudinal ou traiisversalmente; topo da ca- 

beya anegrado com um deseiiho csbranqui^ado em forma de 

mais ou menos irregular, ao centro 

B. alternata D. & B., 185t 



NOMES VULGARES: — Urutu, Cruzeiro ou Cruzeira, Cotiara ou Coa- 
tiara e Jararaca ralx) de porco (extrcmo sul) ou Jararaca de agosto (regiao da 
T.agOa dos Patos). 


DISTRIBUIQAO GEOGRAPHICA: — Especic terrestre, propria da zona ser- 
rana, desde o sudeste de Minas Geraes, atravez de S. Paulo c at6 Rio Grande 
do Sul. 


2. — Supralabiaes 8 a 9; escamas dorsaes distinctamente carinadas 
(carena longa e baixa), geralmeiite em 27 filas (25 a 29); ventraes 
152 a 165; colorido do dorso verde olivaceo com manchas lateraes 


pardo-negras subtriangulares em ou aberto, cada ponta 

correspondente e superposta a uma pinta negra paraventral 
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lopo (ia cabe^a ancgrado, com um descnho esverdeado ctaro, em 
forma de diipla cniz, mais on monos irregular, ao cenlro 

B. cotiara (Gomes, 1913). 

NOMES V("EG.\HES : — Coliara ou Coatiara, Boicotiara (S. Paulo e Pa- 
rauA), Jararaca prela (cenlro dc Santa Calharina^. 

DISTRIBUICAO GKOliBAPHICA • Espccie terrestre, encontrada na zon? 
serraiia do sudestc de Minas Geraes, sudoesle do Rio de Janeiro e nordeste 
de S. Paulo e, de|)ois, do Parana para o .sul. 

3. Sm)ralabiaes 8; escamas dorsacs disliuctamcnle carmadas (carena 
longu c baixa ) em 20 a 27 filas; venlraes 150 a 100; I’ocinho nao 
trimcado, nem reciirvo; colorido do dor.so roseo ou lijolo com se- 
ries de jjinlas lateraes negras, simples ou duplas c superpostas; topo 
da cabe^a riibro-pardo, geralmente com manchas anegradas, sendo 
1 iinpar, anlerior sobre o focinbv) (inler-cantal) e 2 ou 3 pares pos- 
teriores, geralmente f'undidos em forma de uma estria parietal de 
cada lado /?. ifapefiningae (Boiilengcr, 1907) 

NOME VELGAR: Coliarinha. 

DISTRlIUHgAO GEOGRAPIHCA: Especie propria ao interior de SSo 

Paulo e Parana. 

4 — Su])ralabiaes 7 a 8, escamas dorsaes dislinctamente carinadas (ca- 
rena longa e baixa\ em 19 a 21 series; venlraes 139 a 158; focinho 
algo trimcado e recurvo para cima; colorido do dorso pardo averme- 
Ihado, com manchas lateraes escuras, triangulares, proximas entre 

si; topo da cabe 9 a pardo com 1 faixa clara transversal sobre o 
focinho c 1 marca tarnbem clara, em forma de 3 irregular, na 
regiilo fronto-parietal B. erijthromelas Amaral, 1923 

DISTRIBIII^AO GKOCiRAPIl KbA . Especie terrestre, propria dos distri- 

ctos aridos da zona nordestina (da Bahia ao Gearai. 

5. — Supralabiaes 8 ou 9, sendo mais longa a 4.a. ; escamas dorsaes 
dislinctamente carinadas (carena longa e baixa), em 21 a 25 series; 
venlraes 160 a 170; focinho semi-pontudo; subocular separada das 
supralabiaes por 1 serie de escamas; colorido do dorso pardo com 
faixas transversacs e.scuras; topo da cabe^a escuro com uma pinta 
clara irregular sobre a coroa B. iglesiasi Amaral, 1923. 

DIST RIBUICAO GEOGRAPHIG.V : Especie procedente do sertao do 

Piauhy. 


6 --Supralabiaes 8 a 9, sendo mais longas a 3.a e 4.^; escamas dor- 
saes dislinctamente carinadas (carena longa e baixa), em 21 a 27 
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series; venlracs 1G3 a 187; focinho semi-pontudo ; sul)ociilar sepa- 
rada das supralabiaes por 2 a 3 scries dc escamas; colorido do dorso 
variavel, dcsde o oliva ao roseo, com manchas latcraes irregidares, 
escuras e tarjadas de braiico, oppostas, alternadas ou confluentes 
do oulro lado e rodeadas dc piiitas (manchas mcnores) de egiial 
colorido; topo da cabc^a pardaccnto com. 3 a 5 marcas, sendo 1 im- 
par sobre o focinho (inler-cantal) c 1 a 2 pares parietaes (as ve- 
zes fundidos), negras, tarjadas de branco 

li. nemviedii Wagler, 182i 

NOTA; - Scguiido mostrei recentemcnle (in ('ontrib. Harvard Inst. Trop. 
Biol. & Med. 2 : 56-02, tabs. XIII-XVI, 1025; Mem. Inst. Butaiitan 4 . 111-115 et 
237-239. 1930 et 10 . 158-100. 1936^, a especie />. neiuuiedii e subdivisivel em 
varias ra^as geograjjhicas, dislribuidas [)clos differentes districtos do Brasil, 
com excepyao apenas do vallc amazonico, onde a esi)ecic ainda nao foi 
asvsignalada. 

NOMES VULGAHES: — Jararaca ou Jararaca de rabo branco (Sao Paulo 
ate o extremo sul), Bocca de sapo (Matto Grosso), Rabo dc osso (Goyaz) e. 
Tira pcia (nordeste). 




Novo, ciliado encontrado no escarro humano: 

Prototravassosia costai, g. n, sp. n. (Ciliata) 

Paulo dc Toledo Arti${as 

Asststente do Institute Butantan, Prof, da Fac. de Pharm. e Odont. de SAo Paulo — Brasil 

e 

Ovidio Uiili 

Asslstente da Fac. de Pharm. e Odont. de Sfto Paulo Brasil 

[Coin 1 estampa] 


A verificafSo de ciliados ohservados cm fezes huniaiias mlo e iim facto 
raro. Assim 6, tpic varios ciliados atlrilmidos aos ^ciieros Colpoda 1). F. Midler 
1773, Uronema Diijardin, 1841, (llulodnn Khrenher*;. 18.33, nfihinUdium Cdapa- 
rede e I>achmann, 185.3 e Npetot herns Leidy, 1849 teem sido ohservados cm 
exames de fezes. Talvez, com exce])cao da esjiecie Bnhmiidinm coli (Malmslen, 
1857), todos os demais ciliados enconlrados em exames de Fezes do homem, 
iiada mais sejam do que ])rotozoarios sa})rozoicos, conlaminando accidenlalmentc 
o material fecal, on ahi se dosenvolvendo apds passagem iticolume jielo tubo 
intestinal, na forma encystada 

Ao contrario do quo ahi vae referido, e facto virgem a verilicavilo dc 
um ciliado, qiier verdadeiramente parasito, quer simples sa[)rozoilo, na cavidado 
buccal e no apparelho resjnratorio do homem. Desta ])articiilaridade e que nos 
pareceu intcressante trazer a iniblico a nossa verifica^iio de um ciliado obser* 
vado no escarro de uma mulher }>adecendo de uma syndrome pulmonar dc 
causa etiologica obscura. 

Em Junho do anno proximo passado, recebemos do Dr. Vasco Ferraz 
da Costa, medico interno do Hospital da Santa Casa, dois tubos dc meio dc 
Sabouraud semeados em escarro de uma doente internada em consequencia de 
molestia do apparelho respiratorio e com .signaes clinicos dc tuberciilose Nessa 
doente todos os exames visaudo enconlro do Mijcobacterium hibercnlosis^ hem 
como inocula^Qes do escarro em cobaio, foram negativos iiuanto a affirmaliv? 
de se tratar de uma infeccao deterniinada pelo bacillo de Koch. 

Examinando os tubos eiiviados pelo Dr. Vasco Ferraz da Costa, notamos 
uma cultura formando inducto humido, espes.so, ligeiramentc acinzentado e con- 
tinuo. Preparados feitos entre lamina e lamina fizeram-nos ver que a cul- 
tura era de uma bacteria bacillar volumosa; alem dessa bacteria pudemos ob- 
servar um grande numero de ciliados em plcno desenvolvimento e vitalidadc 
no meio bacteriano. A bacteria cncontrada, que era um gerine esporulado e 
gram positive, nSo nos interessou particular men te, pelo que nao loi tentadq 
o seu diagnostico. Achamos, porem, curioso o facto da existencia do ciliado 
que apparecia em symbiose com a cultura bacteriana. 

Trabalho do Institute Butantan. 
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O escarro semeado havia sido colhido em placa de Petri esteril, ap6s 
a doente haver lavado a bocca, cuidadosamente, com solu^ilo de chlorate de 
potassio. 

Esse encontro de um protozoario, possivelmente oriimdo do escarro, le- 
vou-nos a verificar a sua presen^a em material recente. O exame feito, dois 
dias depois das semeaduras acima referidas. permittiu observar em um pre^ 
parade a fresco, entre lamina e laminula, em seis examinados, a presen^a de 
dois exemplares do ciliado ja encontrado nas culturas. Ficon, assim, provada a 
proveniencia indiscutivel daquelle protozoario, e, desla forma, constatada, talvez, 
pela primeira vez, a existencia de um ciliado capaz de permanecer em condi- 
Qfics de vitalidade no apparelho respiralorio humano. 

Nas culturas foi-nos dado observar a possibilidade de sc manter a sym- 
biose da bacteria e do protozoario em quatro repiques successivos, feitos com 
intervallos de setc dias. 

Trata-se a nosso ver de um interessante caso de saprozoismo, pois desde 
a nossa verifica(?ao ate agora nao mais encontramos o ciliado em varios exa- 
mes feitos, inclusive um material obtido por meio de sondagem hronchosco- 
pica. NSo ha duvida, porem, de que o ciliado encontrado poiide se manter em 
j)Iena vitalidade no organismo humano, durante um periodo de tempo nSo 
conhecido mas, seguramente, superior a dois dias. 

Ate a presente data a doente se mantem em estado eslacionario, quanto a 
evoluftlo da sua syndrome pulmonar; aclualmenle os clinicos tendem pela af- 
firmativa de se tralar de uma l)ronchospirochetose. De nosso lado, continuamos 
a pesquizar o ciliado, embora crentes de se tratar, neste particular, de um mero 
caso de saprozoismo protozoarico. 

O ciliado encontrado, para o qual propomos a denomina^flo de Proto- 
travassosia coslai. homcnageando o prof. Lauro Travassos e o Or. Vasco da* 
Costa, apresenta os seguinlcs caracteres: 

Prototravassosia n g. 

Astomatea; ciliado de corpo ovalar, achalado, regularmente recoberto de 
cilios e sem cytostoma, cytopygio c vacuolos pulsateis. Corpo com numerosos 
vacuolos alimentarcs. 


Prototravassosia costai n. sp. 

Protozoarios ciliados de forma ovalar, medindo, em media 50 x 38 micra, 
O corpo se apresenta uniformemenle recoberto de cilios dis|>ostos em fileiras. 
Nao se nota uma differencia^ao nilida de endo e ectoplavsma. No cytoplasma 
notam-se numerosas forma^Oes circulares, contendo, dentro de um todo claro, 
uma forma^ao granulosa; essas forniacOcs parecem ser vacuolos alimentarcs. 
Nao se observaram cytostoma, cytopygio nem tampouco vacuolos pulsateis. O 
iiucleo (macronucleo) se apresenta no interior de um lado claro; e mais ou me- 
nos ovalar nas formas vegetativas e de contorno um tanto irregular; apresenta 
uma membrana peripherica e uma massa interna coravel pela hematoxylina. 
O micronucleo nunca foi observado, quer nos exemplares vistos a fresco, quer 
cm material corado. Foi visto com minucia o processo de multiplioaQSo por 
divisSo binaria; nota-se um progressivo alongamento do nucleo (macronucleo), 
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emquanto um estrangulamento vae constringindo a parte m^dia do corpo ; ao 
fim de um cerlo periodo o nucleo (macronucleo) se divide em dois, ao niesmo 
tempo que, por scisSo transversal, o corpo tambem se divide. Diversas phases 
dessa multiplica^So estao representadas nas figuras da estampa. 

Quanto a posi^ao systematica, esta nova especie de protozoario tern que 
ficar situada na siib-ordem Astomatea Scliwiakoff, a menos que, caso tome a 
ser encontrada, o sen estudo cytologico venha a demonstrar a inexislencia 
do micronucleo. Neste caso, Prototravassosia costai seria um typo de ciliado 
formando o clo de liga^ao entre os ProtociUata e os Euciliata. A crea^ao de 
um genero para esta especie e iiecessaria, sobretiido pelo facto de iia slib-ordem 
Astomatea nao haver outro ciliado que apreseiile uma identidade de caracteres 
que permitla uma approxima^ao generica. 

As laminas coradas que serviram de base para a presente descrip^ao se 
encontram em poder do autor senior do trabalho. 

HESUMO 

Assignala-se neste trabalho a presen^a de um ciliado no apparetho res- 
piratorio de uma mulher com uma syndrome de causa etiologica obscura. 

Esse protozoario 6 dcscripto e para elle e proposta a denomina^ao 
Prototravassosia costai g. n. e sp. n. 

ABSTRACT 

A ciliate protozoon has been found in the sputum of a woman with 
a not clearly diagnosticated pulmonary disease. This ciliate has been observed 
in cultures and in direct fresh preparations. As it is a new species and a 
new genus, the name Prototravassosia costai is then proposed. 
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Os desenhos foram feitos com camara clara e represenlam cxemplares 
de lamiiias coradas com a hematoxylina ferrica de Heidenhain. Os cilios fo- 
ram omitlidos pelo facto de terem sido proFcridas para desenhar laminas em 
que o processo de differencia^ao lenha sido sufficicnle para uma perfeita observa- 
?ao do prolozoario; nesses preparados os cilios sao muilo poiico visiveis. De 
lima lamina, mais intensamente corada, desenhou-se urn exemplar com os res- 
jieclivos cilios, Na serie de desenhos ixidem-se apreciar os diversos aspeclos 
do nucleo no jirocesso de divlsao binaria, hem como a divisao do corpo do 
ciliado. 



LIVR. JUB. PROF. TRAVASSOS 


EST. 1 



Artigas & Unti ; Novo ciliado. 



Da Biologia dos Peixes Nordestinos, 
(Fragmento Diocenotico) 

Pedro de Azevedo 

Cominissflo Technica de Piscleultura do Nordeste — Brasil 

Com a presen le recapilula^ao das obscrvacOes ecologicas referentes aos 
peixes dos arredores de Fortaleza, queremos jx^r em evidencia cerlos faclore? 
que dizem respeilo a bioceiiose nas aguas iiordostinas, toniando por base a 
ichthyofauna. A interdependencia das especies e, sem diivida, nni dos i)ro- 
blemas basicos para a b6a orienlacSo dos trabalhos de piscicullura; ao tnesmo 
tempo tal aprecia^ao, que considera como unidades os differentes biotopos, 
habilita-nos a dislinguir os factorcs do ambiente de influencia decisiva. Desta 
forma, a biosociologia, rcsultante, cm ultima analyse, das possibilidades que 
o ambiente proporciona aos seres, nos informa sobre a chorologia e a chrono- 
logia de epocas anteriores desta regi3o. 

Nao basta, para o estudo da zoogeograj)bia, confrontar a dislribui^ao 
actual das especies; e precise levar em considera^ao as possibilidades ([ue 
outrora o ambiente proporcionava as especies do grupo estudado. E se que- 
remos indagar, por exemplo, da })aleomeleorologia do Nordeste, certamente as 
evidencias indirectas do estudo que fazemos, tern valor comprovante. 

♦ 

** 

Para pdr em evidencia as affinidades naturaes das especies mais communs 
das aguas de Fortaleza e dc suas c(;rcanias, reunimol-as no quadro abaixo: 

Syinbraiichii — Symbranchidae — Sijmbvanchus marmoratiis — mussuni. 

Ilaplomi— Cyprinodontidae — Poecilia vivipara — guard. 

I Cichlasoma bimaciilatiim = acarA. 

Acanthopterygii — Cichlidae. I 

I Creniciclila wallacii (?) = jacundd. 

Gurimatinae — Curimatus elegans = saguiru. 

Prochilodinae — Prochilodus argenteus ~ curimatA. 

Anostomatinae — Leporinus = piau. 

{ bimaculatus I 
taeiiiatus j— piabas 

hemigrammus \ 

Narnostomatinae — Characidium fasciatum == charuto. 

i Hoplias malabaricus = trahira. 

Hoplergthrinus unUaeniatus — jeju. 
Nematho- | Trachycoristidae— rrachycon'sfes sfria/ufus=cangaty. 
gnathii. | I.oricariidae — Plecostomus plecosiomns = cascudo. 
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veilameiito da desova, ao contrario de outras especies, que tiido jogam numa 
s6 cartada. Em cada desova parcial, as femeas s6 se utilizam de uma deter- 
niinada por^ao de ovulos maduros, assim como os machos emittem apenas a 
quantidade necessaria de esperma, coiitinuando as gonadas mais ou menos cheias, 
a espera de nova desova. 

A dissemina^ao desta especie se faz com facilidade extrema: qualquer 
filele de agua pode ser galgado pela piaba e dahi a sua vasta distribui^ao. 

Gworii .* — Este pequenino peixe; ainda menor do que a pi^ba e de for- 
mato mais adequado para a vida em aguas razas, 6 eiicontrado em quasi todas 
alias. Esia incluido entre as especies ilyophagas, o que nao o impede de apre- 
ciar as pequeniiias larvas de mosquitos. Nao 6 muito perseguido pelos peixes 
carnivoros, seja porque vive em agua muito raza, seja porque o sabor de sua 
came nao 6 apreciado. 

A especie nordestina € vivapara e dahi as suas ninhadas successivas du- 
rante todo o anno. A observa^ao ]>opiilar de que esle peixinho vive semprd 
com uma grande « barriga , reflecle-se no i)roprio nome regional pelo qual 
e conhecido: « barrigudinho ». Alem das ninhadas successivas, pode esta espe* 
cie, com uma s6 fecunda^ao, ter em andamento Ires gera^Ces. O giiaru apresenta 
um pequeno numero de ovos, mas processando-se a evolu?ao delles dentro dos 
ovarios, nascem as larvas em condiyOes de podcrem se defender dos iuimigos 
naluraes c assim o pequeno jiumero de ovos 6 conlrabalangado pelo seu alto 
coefficiente de aproveitamenlo, visto que a sua cvolu^So 6 toda especial. 

As facilidades de disseminavao desta especie concorrem para a sua exis- 
tencia em todas as aguas. 

Curimaia: — Dos peixes tnaiores, a curimata 6 o que em major abun- 
dancia 6 encontrado nos a?udes, pois, ahnii de ser muito resistente ao ambiente 
nordestino, e a unica especie mais ou menos protegida, nesta regU’lo. Alguns 
proprielarios de ayudes compram-na e envidam todos os esforyos para a sua 
multiplica^ao, seja nilo permittindo a despesca senao depots de haver o peixp 
attingido delerminado tamajiho, seja prociiramlo imj>edir a sua malaiifa du- 
rante a epoca da desova. Por sua vez, a curimata <3 um peixe muito prolifico. 
Al6m do possuir um grande numero de ovulos, toma certo cuidado para ga- 
raiitir a prole e a evolu^So dos mesmos. Peixes ha, como o acard, pidbas, etc., 
que desovam iias primeiras enchentes A curimald ndo. Muitas semanas antes da 
epoca natural da desova, ella ja se encontra com os sens orgSos genitaes em 
adcanlado cstado de evolu^ilo, j)orem ndo e qualquer enchente que Ihe con- 
vem para desovar. Durante as i)rimeiras cheias ella faz a sua subida como qup 
sondando o ambiente, mas so vein a desovar (juando pressente que a chela per- 
durara por um espayo de tempo capaz de permittir a boa evolu^do dos se^J 
ovos. Em poiicos dias desapparece o sacco viteliuo de suas larvas e dahi por 
deaiite, adquiridos os movimentos proprios da natafdo, d quasi incrivel a agi- 
lidade dessas larvinhas, que tdo inlelligentcmente costumam se csconder entre 
o capim alagado ou sob as folhas das plantas aquaticas. O grande numero de 
ovulos da curimaia e a precau^So desse peixe em escolher o memento pro- 
picio para a sua desova, sao f adores que concorrem, de certo mode, para garantir 
a .sua existencia. Alem disso, sendo a curimata um peixe muito migrador, apro- 
veita, durante as cheias, a liga^Ho dos ayudes que est5o sangrando e assim 
passa dos rios aos agudes e desles aquelles, augmentando consideravelmente 



a sua area de distribui^ao, pois que, oplimo saltador, muito poucas serSo as 
barreiras que a possam deter. 

Trahira: — Eh[a especie i considerada, talvez sein muita razao, como peWe 
dos mats damninhos, seja por causar prejuizos ao pescador, scja porque muita 
geulre cr( ser a trahira capaz de de.striiir grande iiumcro de oulros peixes inenores, 
de modo que ella, priiicipalniente no norde.sle, e bastante perseguida, ao con- 
trario da curiinaia, que como ja dissenio.s, 6 a unica especie mais ou menos 
protegida. Quando € cxiberta pela larrafa ou presa pela rede do fjescador, af! 
vezes corta, com seus afiados dentes, as malhas e assim pOe-se a salvo. A se- 
guran?a do anzol empregado na pesca da trahira deve ser refor^ada, para o 
((ue os Pescadores envolvem uma cerla porgito da linha com pequenos peda- 
ciiihos de folha de ziiieo, ou interpdem entre o anzol e a linha um peda^o de 
arame, afim de que ella nSo a possa cortar. 

A trahira aju'csenta no sen regime alimentar tres phases distinctas: uma 
planctophaga (at6 2 cms.), outra inseclivora (de 10 a 15 cms.) e a ultima, que 
e o regime do adulto, carnivora. Pode allingir 50 eins. de comprimento; ^ 
dotada de movimentos lenlos e n.lo e peixe que persista na persegui^ao da 
presa como jx)r cxemplo o dourado. Prefere aguas n5o muito ])rofundas, onde 
permaiiece muito tempo, quasi iminovcl, a espera de cpie algiim [>eixe menos 
avisado passe ao alcaiice do sen bote. Vive hem nas aguas correiitosas, porem 
da preferencia as aguas paradas. S: muito resistente, podendo fazer caminha- 
das atravez do capim alagado em busca de outras aguas, ou (piando os pe- 
(luenos barreiros em (pic vive estSo prestos a seccar, mette-se na lama d( 
ahi permanece durante um certo tempo, a espera (pie novamente o barreiro tome 
agua. A sua resistencia, eiitretanto, nao pode ser eomparada com a do mussum, 
que peiietra a 1 a 2 metros terra a dentro e ahi ])ermanece mezes a t‘io, como 
tivemos occasiAo de observar, em alguns barreiros proximos de Fortaleza. 

Os org.aos genitaes do macho iiAo sao tao desen volvidos como os dp 
curimata e sAo representados por dois corddes longos de 2 a 3 cms. de dia- 
melro, coiitendo pouco es()erma e apreseiilando aqui e acola pcqiienas dilata- 
^Oes. A quanlidade de esperma na Iraliira 6 muilo interior a da curimata, po- 
r^m os seus esperniatozoidcs apresenlam uma vitalidade cinco vezes maior do 
<1110 a dos esperniatozoidcs da curimata 

A trahira desova parcclladanicntc c aU^m disso dedica uma atten^ao 
toda especial aos seus ovos, depositando-os em uma esjiecie de niiiho, jiara o 
que aproveita as depre.ss(5es naluraes das inargeiis ou os buracos i’eitos pelos 
cascos dos animaes (pie entrain riessas aguas para beber. A quanlidade dos sciv^ 
ovulos nao e muito grande (40.000', mas devido as particiilaridades da sua 
desova, 6 siiflicieiile, para assegurar uma Ixm jirolc. Os ovos da trahira, logo 
ap6s a emissao, coslumam se ajiresentar presos uns aos outros formando urn 
agglomerado de feilio diverse, em virlude da capsula delies center uma sub- 
staucia muito pegajosa. \ evolu^ao embora scja um iiouco mais demorada do 
({ue a dos da curimata, ainda assim e suflicicntemente rapida para nao per- 
niitUr o apparccimeiUo de eertas iriolestias, por6m e apenas [lara augmentar, ad- 
mit tindo-se que taes molest ias possam destruir uma ninhada, ainda {lodera ella 
refor^ar o coeflicienle de aiiroveilamento dos seus ovos, com novas desovas. 
durante a mesma quadra do anno. 

A dissemina^ao da trahira 6 quasi toda feita pelas suas larvas, (lue apro^ 
veilain qualqucr filete de agua, pois o adulto e incapaz de veneer as quedas 
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dagua, preferindo algumas vezes, para conloriial-as, fazer caminhadas pelas mar- 
gens alagadas. 

Saguirii: — Esta especie e mais exigente do que a piAba e, principalmentt* 
devido ao seu regime aliinentar e aos sens habitos, nSo e enconlrada cm lodas 
as aguas nordeslinas. ilyophago, aprovcilaiido especialmeiite as algas; costuma 
andar em cardumes e nSo^ e tao migrador como as piiibas. Muilo procurado pe- 
los apreciadores de peixinhos torrados, quasi taiito quanto as pidbas, d tambem 
muilo bda isca para os peixes carnivoros. Vive em aguas inais ou menos profun- 
das, sendo agii c bom saltador. 

A desova do saguirii e total, isto e, desova uma s6 vez ao anno, porem 
durante a quadra chuvosa, em Fortaleza, (3 a 4 mczes), sempre encontramos 
saguirus ovados ao lado de outros ja dcsovados; isto significa que o saguirii 
desova por loles, lalvez de idades differentes. Os seus ovulos, como os da puiba. 
sdo adhesivos e em quanlidade l)astaiite grande; uma feraea de 150 mm, de 
comprimento ai)rcsenlou 208.700. As suas larvas rapidamente adquirem veloci- 
dado de nala^do e dahi a facilidade com que se defendein dos inimigos natu- 
raes, seja escondendo-se, seja ganhando filetes de agua onde so ellas podem 
pcrmanecer. 

Sdmente devido as particularidades da sua procria^So 6 que este peixi- 
nho conseguc permanecer em (piantidade ajireciavel era algumas bacias nor- 
deslinas, porque, alem de ser pouco migrador, tern um regime alimentar muito 
especializado. 

Acard: — Este peixe, de feilio differeiite daquelles de que at6 agora Ira- 
lamos, se pelo seu fonnato iiao pudesse viver em qualquer agua, pela sua re- 
sislencia conseguiu mtroduzir-se era quasi lodas, mesmo naquellas mais rasas 
onde nSo chega a altingir grande laraanho, O acard e peixe de inovimentos len- 
los, um tanlo quanto jiregui^oso, preferindo as aguas mais ou menos rasas das 
margeiis, onde, por vezes, chega a permanecer muito tempo, quasi deitado so- 
brc um dos tlaiicos; ncssas occasiOes e facilraenle apanhado pelo pescador ou 
pelas trahiras, das quaes e o principal alimenlo. O adullo nSo 6 jieixe migra- 
dor, de modo que a sua disseniiiiavao so poderii ser feita pelas suas larvas quando 
atlinguem uma agua de liga^ao, seguindo-a ale alcancar novo ambiente. 

A quanlidade de ovulos que possue e pequena, porem os seus espermato- 
zoides apresenlain uma lal vitalidadc, que cerlamente muito poucos ovulos ma- 
duros deixardo de ser fecuiidados, principalmenle levando-se em conta f[ue o 
acard costuma fazer uma pequena escava^ao no fundo das aguas onde os deposita. 

Canguty: — O cangaty e um peixe de couro que em nem todas as aguas 
do nordesle existe. considerado como sendo o melhor peixe da regido, jjor 
ter pequeno numero de espinhos e pelo sabor de sua came, atlingindo bom 
lamanho logo no priinciro anno, .iprescnla uma biologia toda especial, pordra 
ndo me deterei em considerayOes demoradas a respeito dessa especie, ))orque 
um trabalho extenso e detalhado sobre ella estd sendo elaborado pelo Dr. Luiz 
Canale. E pouco migrador; pertence ao grupo dos peixes de couro e estes, como 
se sabe, tern habitos nocturnos e sao peixes de inovimentos lentos. .N, sua pesca 
e muito facil, pois o pescador sabe que durante o dia elle pouco se movimenta, 
estando quasi sempre mettido entre as pedras, locas ou por baixo de toucei- 
ras de capim da margem. Um cerco de rede bern feito, nesses logares, 6 suf- 
ficiente para uma boa colheita de can^atys. 

Nos peixes de couro, os machos apresentam gonadas bastante differen- 
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les das dos peixes de cscama; os lesticulos sao em regra meiiores, por^m fran- 
jados. 

O cangaly, alem disto, apresenta os seus orgSos genitaes raasculinos dif- 
ferenciados morphologica e physiologicamente em duas por^Oes; uma anterior 
oil cephalica, dc lobulos menores, de cor branca que segregam esperma e outra 
posterior ou caudal de lobulos maiores, dc cor rosea, em menor numero do que 
os da por^ao anterior e que segregam uma substancia gelatinosa, quo em coii- 
tacto com o ar quasi se solidifica. Os canaes deferentes estao Ugados a urn con- 
ducto que acompanha e se amolda ao bordo anterior do l.o raio da nada- 
deira anal, tenninando numa especie de papilla; comprimiiido-se o ventre do 
peixe, pode-se observar a sahida do liquido seminal e da substancia gelatinosa 
pcla papilla. Pode-se dizer ([ue no cangaly, ao contrario do que se passa na 
maioria dos nossos peixes deve haver o acto da copula, que, ao nosso ver, 
se processa da seguinte maneira: o macho jiistapOe a cloaca da femea o pseudo- 
penis, lan^ando abi um jacto de es]>erma, e em seguida, com a substancia ge- 
latiiiosa segregada pela por^do caudal dos testiculos, tampoiia a aberlura externa 
dos oviductos. Dessa forma, o liquido seminal permanece no interior dos ova- 
rios, banhando os ovulos que, enlretanto, so vem a ser fecundados mais tarde, 
j)or occasiSo da sua expulsilo, islo e, quando estiverem perfeitamente madu- 
dos. Os espcrmalozoidcs do cangaty, al6m de terem grande vilalidade, sfio bas- 
taule maiores do que os dos outros peixes, com os quaes ja trabalhamos e mor- 
rem quando em conlacto com a agua. 

A phase planctophaga do cangaty e apenas de 8 dias, passando logo as 
larvas para o regime insectivoro e mais tarde para o omnivoro. Durante essa 
phase larval, esle j)eixe esconde-.se entre os delriclos c gravetos com extrema 
habilidade e de tal forma que so uma vista habituada o descobre. Em quatro 
Inezes elle alcanya 161 mm. de comprimenlo, nilo conslituindo mais presa fa- 
cil para os peixes carnivoros, cm vista dos scus fortes espor5es, que guarnecem 
as nadadeiras peitoraes e dorsal. 

PMn: — Quanto ao piau, peixe lambem de valor commercial, podemos di- 
zer, que a sua biologia, se approxima da biologia da curimaia, porem o seu re- 
gime alimentar e inteiramente differenie, pois o piau 6 quasi essencialmente 
herbivoro e essa parlicularidade do seu regimen concorre para que elle nao 
consiga estender considcravclmenle a sua area de dislribuiyao. 

Cascudo: — O cascudo, que, como o cangaly, lambem faz parte dos Ne~ 
matoijnathas, e um peixe que existe na maioria das nossas aguas, mas rara- 
mente c enconlrado cm grande abiindancia. Sendo mais commum nos logares 
peilregosos, proximo As cachoeiras dos graiidcs rios, admira-nos como elle tflo 
hem se adaplasse as aguas represadas do nordeste. 

A sua resistencia A muito grande, podendo viver muitas boras f6ra d’agua, 
Pode e parece que costuma fazer camiiihadas por terra fir me, cm busca de 
novos ambienles. A sua pesca, comquanlo seja facil por preferir esla especie 
as Ideas de pedras, nSo e muito rendosa, pois o mercado quasi nSo Ihe dd 
valor, lalvez mais devido ao seu feitio do que ao sabor dc sua came, que pode 
ser considerada b6a. 

Como excep^ao entre os AJ emafognathas, o cascudo apresenta os testiculos 
reduzidos a fitas, isto e, com aspeclo lacniforme e contendo pouca quantidade 
dc liquido seminal, porem os seus esperma to zoides apresentam uma vitalidade 
digna de nota. Tivemos occasiSo dc acompanhar a movimenta^So dos esper- 
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matozoides de cascudo pcio espa^o de 70 mimitos. Deve-se fazer o estudo 
da vitalidade dos espermalozoides das especies de cascudos que vivein nas aguat'f 
correntosas, pois Scheuring affinna possuireiii os peixes que desovam cm aguas 
paradas, espermalozoides de vitalidade maior do que os daquelles que oostumam 
desovar em aguas correntosas. 

O numero de ovulos do cascudo iiilo e muito grande (4.000); momen- 
tos ap6s terem sido eliminados, prendem-se ims aos outros, de tal forma que 
s6 difficilmente os podcremos separar, pois ha cntre dies como (jue uma sol- 
dadura, capsula com capsula. Nao iios foi possivel observar, em^ natureza, a 
desova do cascudo, mas pelo que iios iiiformaram e pelo que pudemos observar 
nas dc.sovas em aquarios, somos levados a admit tir que a especie nordCvStina 
desova em Ideas ou logares abrigados. 

Ora, sendo o numero de ovulos do cascudo relativamente pequeno, pos- 
suindo o espermatozoide da especie em quesiao tao grande vitalidade e ad- 
millindo-se que die desove em ninhos, e claro, que o aproveitamento da sua 
desova deve ser quasi total. Aiiida mais, a evolucilo dos sens ovos, ao con- 
trario do que sc passa na maioria dos i)eixes nacionaes, faz-se lentamente; 
7 dias contra 1 a 1 1/2 e boa parte das transforma^Oes que as larvas da 
maioria dos peixes costiimam fazer fdra do ovo, as do cascudo fazem ainda 
protegidas pda capsula. .\o nascer, a larva csta com suas nadadeiras for- 
madas, com o typo da denti^So do adullo, emfim com todos os seus org^os 
perfeitamente constiluidos, isto c, em condi^Oes proprias para seguir desde 
o regime e os habitos de vida do adulto Ao senlir-se perseguida, a larva do 
cascudo mette-se entre as pedras ou no Iddo, de tal forma que difficilmente 
a podcremos apanhar. 

Do que acabamos de dizer, conduc-se que na biologia desta especie n§lo 
c facil encontrarmos razOes que possam explicar a sua existdheia sempre em 
pequena quanlidade. Parece-nos mais acerlado admittirmos a hypothese <le que 
esta especie seja uma das que se encontram em via de desapparecimento e dahi 
a razSo desse peixe, sentindo que tende a desapparecer, lan^ar inRo de todas 
as suas energias, traiisforinaiido-as em for 9 as de protec^So capazes de assegurar 
a vida da especie ainda por algum tempo. A questao torna-se sobremodo in- 
teressante, porque, como vimos, duas series de formas antagonicas actuam so- 
bre a especie: uma procurando exterminal-a, oulra defeiidendo-a, para que nSto 
desappare^a. Por quanto tempo ainda perdurar^ essa lucta? 

Do Quadi'o da pag. 58 ressalta o seguinte: 

A) — As especies que tern alimenta^ao variada, cuja desova e feita par- 
celladamente e que tern tendencia migradora bastante acceiituada, encontram-sc 
sempre em quantidade apreciavel em quasi todas as aguas da regiao. 

Nesse quadro, a trahira csta collocada entre as especies existentes em 
quasi todas as aguas, nao obstante ser peixe de alimenta^ao restricta e de ha- 
bitos sedentarios. Esta apparente discordancia da regra geral pode ser facilmente 
explicada. As autopsias de trahiras rcvelam que o seu regime carnivoro Ihe traz 
algumas vanlagens, pois nao tern necessidade de estar sempre com o cstomago 
cheio, bem alimentada um dia, podera passar outro ou diversos sem alimento. 
No trabalho sobre esta especie, que est^ sendo elaborado pelo Dr. R. von Ihering^ 
serd apresentada uma tabella, mostrando que de 141 exemplares apanhados em 
natureza, 79 estavam com estomago vasio. O regime alimenlar da trahira adulta 
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permilte qu€ ella viva em quasi todas as aguas do paiz, mas concorre para 
restringir um pouco a sua densidade, o que alias se verifica com rela^ao a todos 
os animaes carnivores. Quanto ao sedeiitarismo da trahira adulta, este 6 contra- 
balan^ado pelas facilidades de dissemina^ao com que a natureza dotou as suas 
larvas e alevinos, os quaes podem viver em qualqiier agua, devido ao seu 
regime planclophago e depots insectivoro. 

Tambem a curimata, no quadro acima, apparece como excep^ao A regra 
cnnunciada, pois apresenla regime alimenlar restriclo, nao desova parcellada- 
mente e A enconlrada em quasi todas as aguas da regiao. Mas como acima, 
tambem aqui poderemos explicar esta apparente cxcep^ao, se levarmos em conta 
que a curimata e um dos peixes mais migradores quo conhecemos: se nao 
bastasse essa migra^ao tao propria da especie, o homem ainda auxilia effi- 
cientemente a sua dissemina^ao, levando-a para quasi todos os ambientes que, 
pelos seus proprios recursos, nao poderia attingir. Desta forma, a curimata de- 
veria ser encontrada nao sdmentc em quasi todas as aguas e sim em todas; 
porem isso nao foi o (pie conslatamos, visto nao poder ella fugir A escravi- 
dao do seu regime alimentar. Podera ir ou ser levada para qiialquer ambiente, 
mas s<3 conseguira proliferar naquclles, em que enconlrar condi^des propicias 
a sua vida. 

Haja vista o que foi observado por nos nas aguas represadas da serra 
de Guaramiraiiga (Ceara). Muitos proprietarios de a^udes dessa regiao ahi tern 
introduzido a curimata, mas nao tern conseguido a sua crea^ao. Examinando 
o I6do do fundo desses a^udes, conslatamos a inexistencia absoluta de algas do 
grupo das diatomaceas, alimento especial da curimata. E, assim, mais uma vez 
se conlirma a assercao de que o homem poden\ intervir, visando melhorar a 
natureza das cousas, mas s6 at6 um determinado limite. 

Quanto ao cangaly, peixe de alimenla^ao variada, de evolupao toda es- 
pecial c que 6 enconlrado apenas em delerminadas aguas, isso talvez possa ser 
explicado pelo absoluto sedentarismo do aduUo e de suas larvas. 

B) — \o conlrario das especies de que tratamos acima, os peixes de ali- 
menta^ao restricta e que nao apre.senlain uma facil disseminayao (talvez como 
consequencia do seu regime alimenlar), s6 existem em determinadas aguas e 
quasi sempre em quantidade nao miiito consideravel, nao obstante sereni estas 
especies, ou muito prolificas, como por exemplo o piau, ou muito protegidas 
])ela natureza, que Ihes concedeii recursos especiaes, garantindo o mais possi- 
vel a sua prole. 


♦ 

** 

A pequena regiao aqui estudada e lypica para a faixa littoranea, das 
bacias dos rios Coco, Chord e Pacol 3 % fora do alcance da agua saldbra. Maif* 
terra a dentro, no sertao propriamente dito, o aspecto se modifica, desde que 
se penetre nas bacias do Jaguaribe ou do Piranhas. Nestas a fauna d mais va- 
riada, accrescendo generos e fainilias que nSo conseguem se manter nos pe- 
quenos rios. Neste sentido, cumpre salienlar as piranhas (Serrasalmonideos), a 
julubarana (Salminus) e os Nemathognathas maiores, isto 6, uma serie de carni- 
voros que s6 podem viver em ambientes em que haja agua e raaior variedade 
de alimento adequado a volta do anno todo. 
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E evidenle que esj)ecies uhicjuilarias, como as de que Iratamos iias pa- 
ginal precedentes, possam habitar uguas tao adversas como as das redondezas 
dc Fortaleza. Das especies caniivoras so subsistiram os Enjihrinincos, por- 
(jue, sendo necessario, a trahira e o jejii, mesmo em adullo, continuam a se 
alimentar de insectos, camaracs e mesmo de aroas (Ampiillaria), como fazem 
([uando pcquenos na phase de « sovelas > (10 a 15 cms. de comprimento). 

Dos herbivoros c frugivoros, os mais exigeiites, como a piracanjuba (Bvif- 
con ' e o pacu (Mt/lcles) desappareceram complctamciite; os Lcporinus, de re- 
gime alimentar um pouco nieiios esj)ecializado, conseguiram permanecer em ai- 
gumas bacias, jJor6m a sua pequona frequcncia nos rios costciros e delermi- 
nada pela liicla constante entre a especie e o meio ambiente. .\o conlrario, 
nos grandes reservatorios de agua siluados nas zonas de Ico (Ceara) e Caic6 
(R. (t, do Norte), 6 conhecida a abundancia dos Leporiniis. £ esle iim lindo 
e.xeraplo em que o homom apparecc como factor dc rcssurgimento de uma 
esj3ecic talhada a desapj)arecer, viclima dos sens rediizidos meios de adaptagao 
a inclemencia nordestina. 

A ichthj'^ofauna do Nordeste lioje e pobre e se as mesmas especies c[uc 
encontramos na Amazonia tamhem estSo no rio S. Francisco, e ovidente que 
oulrora habilararn tambem a zona intermediaria, islo e, o Nordeste. J'ocali- 
zemos neste sentido, como cxempio typico, o mandy (Pimclodus clarias). Sem 
duvida loi clle escorra^ado desse ambiente, em tem])o nao muilo remoto. 

Agora, i)orem, com as modifica^des introduzidas pclo liomem, com a 
construc^So de avudes de agua perenne, podera elle voltar a occupar o mesmo 
ambiente, tal qual esta aconteceiido com o i)iau, e bem assim tantos outros 
peLxes que estejam em coudi^Oes idcnticas. 

£ esta a larefa que a Cominissilo 1'eclinica de Piscicultura se propOe 
a realizar, debaixo de uni crilerio nilo .so ecologico mas tambem economica- 
mciite o mais adequado ao homem. 
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Comme base fondamentale pour relude d’helminthofaune du chameau 
turcoman on s’cst servi du materiel de 25 autopsies completes effectu^es d’aprds 
la ni61hode de I’academicien K. J. Scriabinc, durant la periode de 1921 jusqu’ii 
nos jours. 

La base primordiale de ccs i^tudes a 6te fondee par les expeditions hel- 
minthologiques de USSR suivantes: 

Par la 5-me expedition helminthologique de I’USSR, qui a travaill^ en 1921 
sous la direction de I’acad. K. J. Scriabine dans la region occupee actuellement 
par les republiques de I’Asie Gentrale; il a etc autopsie dans la ville de Tschard- 
Jow quatre chameaux, dont — : 3 CMmelua dromedarius et ~ 1 Cameliis hactrianus. 

Par la 36-mc expedition helminthologique de I’USSR, qui a travaille 6gale- 
ment sous la direction de I’acad. K. J. Scriabine en automne de Pan 192G, 
dans I’Asie Gentrale Sovi^tique; il a ete aiitopsid par cette expedition 3 cha- 
meaux — tous de I’espece Camellia hactrianus^ dont 2 6taient autopsies k Ashk- 
habad et 1 i Tschardjow. 

Plus tard, les 4tudes sur I’helminthofaune ^taieiit poursuivies par la Sta- 
tion Scientifique Exp^rimentelle Veterinaire (Ashkhabad). La Section helmintholo- 
gique de la Station a effectu^ 4 autopsies, dont deux en 1933 dans la region 
de Merv et les deux autres en 1936 dans la region d’Ashkhabad. Tous les 4 
chameaux t^taient de I’espece Camelus dromedarius. 

Et enfin, durant la periode 1933-1937 il a ete effectu^ par la chaire de 
parasitologic de I’lnstilut Agricole Turcoman 13 autopsies helminthologiques com- 
pletes de chameau ages de 2,5 ^ 19 ans, de sexe different et dans les regions 
difi^rentes de la Turkmenie. Tous ces chameaux autopsies I’exception d’une 
femelle (N. 51) apparleiiaieiit k I’espece ('Mmeliis dromedarius. 

Pour cc qui concerne I’etude du materiel accumule, il se pr(5sente sous 
uii aspect suivant ; 

Le materiel recueilli par la 1 ^ 5-me expedition helminthologique de 
rUSSR. a etc etudie en partie par le prof. V. P. Baskakov et publie en 1924 (1). 
Dans ce travail le prof. Baskakov a enregistre 8 esp^ces suivantes d’helminthes 
parasites du chameau turcoman; 

1. Echinococcus granulosus (Batsch, 1786). 

2. Stilesia vittata Railliet, 1896. 

3. Trichostrongijliu% proholunis (Railliet, 1896). 
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1. Trichostrongylus vitriniis Looss, 1905. 

5. Camelostrongylus mentulalus (Railliet & Henry, 1909). 

6. Trichocephalus skrjabini (Baskakov, 1924). 

7. Physocephalus sexalatus (Molin, 1860). 

8. Parabronema skrjabini Rasow.ska, 1924. 

Le materiel sur les chanieaux, autopsies para la 3G-mc expedition helmin- 
thologique de I’USSR. a 6tudie par Z. Rajevskaja et public en 1933 par 

Z. Rajevskaja et Badanine dans un travail coll^ctif en forme de mono- 

graphic, consacre aux invasions hclminthiasiques du chameau (2). 

L’on peut voir d’apr^s ce travail, que la liste des helrninthes du chameau 
s’cst augment^e de 3 esp^ces: 

1. Fasciola hepatica L., 1758. 

2. Nematodirus manritaniciis (Maupas & Seurat, 1912). 

3. iDicfyocaulus hadweni Chapin, 1925. 

En dehors de ccs Iravcaux N. V. Radaninc et A. J. Pcrvakov ont public 
dans Ic journal « La veterinairie SoviiHique / une notice, dans laquelle ils men- 
lionnent, comme ver parasitique du chameau lurcoinan — le filaire Dipetalo- 
ncmu ewansi Lewis, 1882 (3). 

Le materiel litt^raire sur I’Helininthofaune du chameau turcoman est 
ej)uis() par ces donn^es. 

Outre le rnatdriel d^-j^ public, nous avons reussi a profiler de deux ma- 
nuscripts in^dits. Le premier manuscript est un travail de diplome de N. N 
IX'cv, Cdudiant de I’lnstitul .\gricole Turcoman (4) Dans ce travail execute sous 
noire direction auprds do la chaire de parasitologic, N. Deev a soumis aux 
recherches rhelminthofaunc d’une femelle, agee de quin/.e ans, de I’espi^ce 
Camelus dromedarins. II constate ainsi la presence de cinq especes (rhelminthes 
suivantes : 

1. Echinococcus granulosus (Balsch, 178())- 

2 Stilesia viltata Railliet, 1896 

3. Trichostrongylus probolurus (Railliet, 1896). 

4. Physocephalus sexalatus (Molin, 1860). 

5. Dipelalonema evansi Lewis, 1882. 

Le second manuscript appartient a la gerantc de la Section d’hclmintho- 
logie de la Station Veterinaire ^ Ashkhabad, Chr. Tschernikova et nous presente 
les r^sultats des 6tudes sur le materiel de qualrc autopsies helminthologiques 
conipl^*tes du chameau, effectuees par celte Station (5). 

Selon ce dernier travail rhehninthofaune du chameau turcoman s’enri- 
chit de neuf espiices de vers parasitiques suivants: 

1. Trichocephalus ovis Abildgaard, 1795. 

2. Chabertia ovina Fabricius, 1788. 

3. Oesophagostomum venulosum Rudolphi, 1819. 

4. Trichostrongylus colubriformis (Giles, 1892). 

5. Trichostrongylus axei (Cobbold, 1879). 
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6. Ostertagia marshalli (Ransom, 1907). 

7. Ostertagia occidentalis (Ransom, 1907). 

8. Haemonchus contortiis (Rudolphi, 1803). 

9. Dictyocaiilus filaria Rudolphi, 1809. 

Ainsi, d’apr^s les donn^cs litt^raires et les manuscripts, nous voyons, que 
le chameau turcoman ce presentc, comme liote de 21 espdces de vers para- 
sitiques. 


RECHERCHES PERSONEELES 

ll a 616 effectu6 par nous aupres dc la chaire de parasitologie de I’lnstitut 
Agricole Turcoman, 12 autopsies completes de chameaux dans diverses r6gions 
dll pays. L’age des animaux variait dans les plus larges limites, de 2,5-19 ans. 
Onze d’enlre eux appartenaienl k I’esp^ce Camelus dromedariiis, dont dix m^les 
el une femelle. Le douzieme chameau autopsie 6tait un hybride-femelle. Dans 
dix cas ils avaient 6t6 abattus specialcment pour les autopsies. Dans deux cas 
on a profile des cadavres des chameaux peris. 

Les autopsies out et6 effecluees d'apres la methode de I’acad. Scriabine 
(lui a ete d6crile par liii en detail, dans sa brochure (6). C’esl pourquoi nous 
nc nous attarderons pas pour faire un expose de la technique de Tautopsie. 

Hors les autopsies helminthologiques completes, execut6es dans le l)ut 
d’elucider I’etiologie des hehninthoses du chameau, nous avons utilise les au- 
topsies helminthologiques des organes isolees, comme I’oesophage, les pancr6as, 
Tabomasum etc. Outre cela, nous avons utilise pour le meine but le mat6riel 
helminlhofaimistique obtenu en resullat des auloi)sies pathologiques anatomiques 
ordinaires, effectu6es sur des cadavres des chameaux peris. 

Gr^ce a toutes ces conditions, nous avons eu la possibilit6 d’elargir con- 
siderablenient la lisle des helininthes du chameau turcoman. Outre les 22 es- 
p6ces sus-mentionuees nous avons Iroiive les formes suivaiites; 

1. Dicrocoelium lanceatum Slil. Hass., 1895. 

2. Moniezia expansa (Rudolphi, 1810;. 

3. Ostertagia ostertagi (Stiles, 1892). 

4. Cooperia bisoiiis Cram, 1925. 

5. Cooperia oncophora (Railliet, 1898). 

6. Cooperia zurnabada Antipin, 1931. 

7. Nematodirus helvetianiis May, 1920. 

8. Thelazia leesei Railliet & Henry, 1910. 

9. Onchocerca fasciata Railliet & Henry, 1910. 

10. Ostertagia circumcincta (Sladelmann, 1894). 

11. Oesophagostomum coliimbianum (Curtice, 1890). 

Nous voyons ainsi, que les 32 especes des helminthes, revel6es pour le 
moment chez le chameau turcoman, peuvciit elre classecs success ivemenl en 
deux types, trois classes, six ordres, douze families et vingt genres. 

Nous devons noter ensuite, que le chameau turcoman nous apparait 
comme un nouvel hole de deux esp6ees de vers parasitiques, voir: 
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Type Platodes Leuckart, 1854. 

Classe T remat oda Rudolphi, 1808. 

Sous-classe Digenea Carus, 1863. 

Ordre Fasciolata Skrjabin & Schulz, 1936. 
Famine Fasciolidae Railliet, 1895. 

Sous-famille FascioUnae Stiles & Hassall, 1898. 

Genre Fasciola L., 1758. 

1. Fasciola hepatica L., 1758. 

Famine Dicrocoeliidae I.ooss, 1907. 

Genre Dicrocoelium Dujardin, 1845. 

2. Dicrocoelium lanceatum Stiles & Hassall, 1896. 

Classe Cestoidea. 

Ordre Cyclophyllidea. 

Sous-ordre Anoplocephalata Skrjabin, 1933. 
Famille Anoplocephalidae (Cholodk., 1902). 
Sous-famille Anoplocephalinae Fuhrmann, 1907. 

Genre Moniezia Blanchard, 1894, 

3. Moniezia expansa (Rudolphi, 1810). 

Famille Thysanosomatidae Skrjabin & Schulz, 1937. 
Sous-famille AvitelUninae Gough, 1911. 

Genre Stilesia Railliet, 1893. 

4. Stilesia vittata Railliet, 1896. 

Sous-ordre Taeniata Skrjabin & Schulz, 1937. 
Famille Taeniidae Ludwig, 1886. 

Genre Echinococcus Rudolphi, 1801. 
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5. Echinococcus granulosus (Batsch, 1786). 

Type N emathelminthes. 

Classe Nematoda Riidolphi, 1808. 

Ordre Strongylaia Railliet & Henry, 1913. 
Sus-famille Trichostrongijloidea Cram, 1927. 

Famine Trichostrongylidae Leiper, 1912. 

Sous-famille Trichosfrongylinae Leiper, 1908. 

Tribe Trichostrongylea Skrjabin & Schulz, 1937. 
Genre Trichostrongylus Looss, 1905. 

6. Trichostrongylus axei (Cobbold, 1879). 

7. Trichostrongylus colubriformis (Giles, 1892). 

8. Trichostrongylus probolurus (Railliet, 1896). 

9. Trichostrongylus vitrinus Loos.s, 1905. 

Tribe Cooperiea Skrjabin & Schulz, 1937. 

Genre Cooperia Ransom, 1907. 

10. Cooperia bisonis Gram, 1925. 

11. Cooperia oncophora (Railliet, 1898). 

12. Cooperia zurnahada Antipin, 1931. 

Tribe Ostertagiea Skrjabin & Schulz, 1937. 

Genre Ostertagia Ransom, 1907. 

Sous-genrc Ostertagia ^Ostertagia) Orlot’f, 1933. 

13. Ostertagia circumcincta (Stadelmann, 1894). 

14. Ostertagia ostertagi (Stiles, 1892). 

Sous-genre Ostertagia (Marsliallagia) Orloff, 1933. 

15. Ostertagia marshalli Ransom, 1907. 


Sous-genre Ostertagia (Grossospiculagia) Orloff, 1933. 
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16. Ostertagia occidentalis Ransom, 1907. 

Genre Camelostrongglus Orloff, 1933. 

17. Camelostrongylus menfitlalus CRailliet & Henry, 1909). 

Sous-lamille Nematodirinae Neveu-F.emaire, 1931. 

Tribe Nematodirea Skrjabin & Schulz, 1937. 
Genre Nematodirus Ransom, 1907. 

18. Nernafodirus helvetianiiH May, 1920. 

19. Nematodirus mauritanicus Maupas & Seurat, 1912. 

Tribe Jfaemonchca Skrjabin & Schulz, 1937 
Genre Haemonchus Cobbold, 1898 

20. Haemonchus contort us (Rudolphi, 1803). 

Sus-famille Stronggloidea Weinland, 18.53 
Famille Strongi/lidae. Raird, 18.53. 

Sous-l’aniille Ovsophagostomatinae Railliel, 1915. 
(ienre Oesophagostomum Molin, 1861. 

21. Oesophagostomum columhianum (Curtice, 1890) 

22. Oesophagostomum venulosurn (Rudolphi, 1809). 

Genre Chabertia Railliet & Henry, 1909. 

23. Chabertia ovina (Fabricius, 1788). 

Sus-famille Metastrongyloidea Cram, 1927. 

Famille Metastrongylidae Leiper, 1908. 

Sous-famille IHctyocaulinae Skrjabin, 1933. 

Genre Dictyocaulus Railliet & Henry, 1907 

24. Dictyocaulus filaria (Rudolphi, 1809). 

25. Dictyocaulus hadweni Chapin, 1925. 
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Ordre Filariata Skrjabin, 1913. 

Famillc Filariklae Cobboldj 1864. 

Sous-famillc Setariinae Yorke & Maplcstonc, 1926. 
Genre Dipetalonema Diesing, 1861 

26. Dipetalonema evansi (Lewis, 1882). 

Sous-faniille Onchocercinae I.eiper, 1911. 

Genre Onchocerca Dicsing, 1841. 

27. Onchocerca fasciata Hailliet & Henry, 1910. 

Sous-ordre Spirurata Hailliet & Henry, 1913. 
Famille Spirit ridac Oerley, 1885. 
vSous-famille Ascaropinae Alieala & McIntosh, 1933. 
Genre PhijsocephaUis Diesing, 1861. 

28. Phijsocephalus sexatatus (Molin, 1860). 

Sous-l'amille llabroneniatinae Chitwood & Welir, 1932. 
Genre Parabronema Haylis, 1921. 

29. Parabronema skrjahini Rassowska, 1921. 

Farnille Thelaziidae Skrjabin, 1913. 

Soiis-fainille Thelaziinae Haylis & Daubney, 1926. 
Genre Thelazia Bose., 1819. 

30. Thelazia leesei Hailliet & Henry, 1910. 

Ordre Trichocephalafa Skrjabin & Schulz, 1928. 
Famine Trichocephalidae Baird, 1833. 

Genre Trichocephalus Schrank, 1788. 

31. Trichocephalus ovis (Abildgaard, 1793). 

32. Trichocephalus skrjabini (Baskakow, 1921). 
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Nous voyons ainsi, que les 32 esp^ces des helminthes revel^s pour Ic 
moment chez les chameaux turcomans peuvent etre classes successivement en 
deux types, trois classes, six ordres, douze families ct vingt genres. 

II faudra noter ensuile, que le chamcau turcoman nous apparail, comme 
un novel h6te de deux especes de vers parasitiques, voir 

Oesophagostomiim columbianum 

Cooperia zurnabada. 

Et cnfin, dans ce travail nous enregistrons pour la premiere fois sur 
le territoire de I’USSH deux formes siwcifiques pour (e chameau, qui ont 
el6 trouv6 jusqu’k present seulement hors des limiles de TUSSR. Ce sont; 

1. Onchocerca fasciata, el 

2. Thelazia leesei. 

Pour coiiclure, nous jugeoiis indispensable dc doiiner line description 
des deux formes de vers parasiliciues du chameau turcoman, 

1. Onchocerca fasciata 

2. Thelazia leesei. 

La description de ces deux formes avec quclques figures originales esl d’au- 
tant plus indispensable que nous avons considcrablcmenl clargi dans notro 
travail Tarsal de rcxpansion dc ces deux especes. Jusqii’a present dies sc ma- 
nifestaient tres rarement et par consi^quent leur description a etc incomplete. 
II est vrai, que notre malarial n’est pas bien riche en quantity et n’est pas 
dc grande valeur grace a I’abscnce des ingles. Toutefois nous presentons dans 
noire description quelques nouveaux details ct par cela meme nous consoli- 
dons I’existence dc ces deux especes bien rares. 

Thelazia leesei Railliet & Henry, 1910. 

C’est une esp^ce d’extreme rarcte, don I les cas de manifestation peu- 
venl etre compt^s comme cas exceplionnels. Dans un de leurs travaux de 
1910, Railliet & Henry (7) nous informent, que Goubeaux avail Irouve en 1853 
a Alfort un filaire dans la glande gauche lacrimale d’un dromadaire. II est 
fort possible, que c’est Goubeaux le premier, qui a entrevu la Thelazia leesei. 

Dans ce m6me travail Railliet & Henry, se basant sur I’^tude d’une fe- 
melle, qui leur a ^t6 envoyee de Labor (Punjab) par A. S. Leese, officier vc- 
t^rinaire, ont d^crit I’espdce nouvelle, qui a regu en Thonneur de leur cor- 
respondant le nom de Thelazia leesei. 

Quelques mois apr^s nous voj^ons paraitre un nouveau travail des m6- 
mes auteurs (8) dans lequel ils pr^sentent une description complementaire de 
I’espdce, argument^e par eux sur la base de I’^tude du m51e et de la femelle, 
re 9 ues du susdit A. S. Leese. II c’est trouv6, que son assistant Ata Mohamed 
k I’autopsie du dromadaire a d6couvert k la face interne du corps clignotant 
un kyste de la grosseur d’un pois. A I’autopsie de cette tumeur il s’y Irouva 
8 vers adultes, dont trois m^les e 5 femelles. Apr6s avoir 5tudi5 la femelle 
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ct le mMe, qui leur dtaieiil transmis, Railliet & Henr\^ constalercnt, ciuc ces 
vers se rapportaient a I’cspdce Thelazia leesei. 

Finalement, comme clerniere inanifeslalion de Thelazia leesei^ nous pouvons 
ciler iiotre cas. Notons, que vous avons mis heaucoiip de temps pour de- 
couvrir cette forme, tr6s rare dans limites de USSR. Durant la p6riode 1928- 
1937 nous avons soumis a I’inspection plus de dix milles chameaux dans les 
limites de I’Asie Centrale Sovietiqiic et n’avons pas Irouve de Thelazia. I.e seul 
exemplaire d’une femelle Thelazia leesei a ele trouv6 I’antopsie pathologique 
anatomique d’un chameau p^ri. Cette autopsie a ete effectuee a Askhabad (Turk* 
m6nie) en 1933. 

. Avant de passer la description de I’espece, nous devons signaler, (pie 
pour le m^le nous avons utilis6 les donn<?cs de Railliet & Ilenpy dans leur 
travail d6ja cite par nous (8); la femelle a ele decrite d'apres noire exemplaire 
sans aussi n6gliger les donnees de Railliet & Henry (7 et 8). 

Description de I’csp^cc. 

Le mdle: — Long de 12 mm., epais de 0,21 mm. vers le milieu du corps 
L’exlr4rait(3 posterieure recourb(*e en crochet siir la face ventralc. Capsule buc- 
cale petite, k la lumidre se relrecissant progressivement du fond vers Touver- 
ture buccale. L’oesophagc — 0,29 mm. do long. Longueur dcs spicules respective- 
ment de 0,34 et 405 mm.; le grand assez greic, le court plus epais, i\ terminaison 
arrondie. L’cxtr^mil(5 posterieur no jiorte pas inoins de 25 papilles jiri^ana- 
les; (Railliet & Henry n’ont pas reu.ssi a clablir le nombre des papilles posl- 
anales). Le tube genital se forme, cifinme a la rC*gle, dans la ])ar(ie anlcTieure; 
il commence de rextr^rnite anterieiire a une distance de 0,86 mm. 

Femelle: — L’exemplaire, qui a (3ti^ a noire disposition avail 11,1 nm. de 
longueur avec une 6paisseur de 0,18 mm. an niveau du bout de roesoj)hage, 
0,216 mm. dans Ic doniaine de la vulvc et 0,0675 mm. au niveau de i’aniis. 
La capsule buccale large de 0,025 mm. a sa base et 0,0125 mm. de profondeiu', 

ayanl la forme d’un vase avec luiic (•pai.s.seur maximale a sa mi-hauteur. 

L’ouverture buccale esl entouree de six papilles, dont deux plus inassives, late- 
rales et quatre plus petites, sousnu'dianes. Elies sont loutes de forme semi- 
spherique. L’oesophage presque cylindrique mcsiire 0,36 mm. Le collier nerveux 
ceintre Foesophage k 0,198 mm de rexlrcmil(3 ant(3rieure T.>a vulvc s’ouvre 
ventralement par un Irou oval, i\ iieine visible, a 0,63 mm. de Fextremile an- 
l^rieure. L’extremit^ post(3rieure au bout obtus, un tout petit pen retrecie dor- 
salement cst munie d’lme pairc de papilles de forme conique. TFouvertiire iinalc 
se trouve dispos^e a 0,07 imp. de Fexlremit(3 post(3rieure. Toute la cuticule 
de la femelle est stride transversalement; au milieu du corps les stries sont dis- 
tanc6es k peu pres de 0,004 mm. Dans la caviti* de la matrice de femelle nous 

avons trouv6 des oeufs de forme ovale, 0,035 mm. de long el 0,0175-0,02 mm. 

de large. Railliet & Henry indiquent, que les femellcs qu’ils avaient leurs dis- 
position etaient 15 k 21 mm. de long, 0,4 mm. d’epaisseur maximale. Oeso- 
phage 0,32-0,335 mm. de long, 0,06 d’epaisseur. Le collier nerveux se trouvait 
k une distance de 0,23-0,28 mm. de I’extr^mite anterieure; la vulve s’ouvrait a 
0,425-0,44 mm.. 
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lilOLOGIE : — Inconnue. 

IIOTE DfiFINITIF : — Camelus dromedariiis. 

DISTRIBUTION : — Asie, Punjab (Inde angl.) et Ashkhabad (Turktn^nic) 
Onchocerca fasciata Railliet & Henry, 1910. 

C’est aiissi une forme bicn rare, proprc seulemenl au dromadaire. A. 
Henry & G. Masson dans leur travail, consacr6 A Tonchocercosis des chameaux 
(9) ont amass6 toute la litt^rature sur ce sujet. Selon ces auteurs I’onchocerca 
des chameaux a ete pour la premiere fois mentionn^ en 1909 par Y. B. Gle- 
land. Ce dernier a d^couvert les fragments des filaires dans les nodules nom- 
breux, localises dans le tissu conjonctif sous-cutan6 du cou et sous la cpieuo 
des chameaux import^s de ITnde anglaise en Australie. 

II a et^ impossible de determiner ces filaires A cause des difficult^s, 
(jiie i)rdsentaient leur extirpation du tissu fibreux. 

S. Leese, officier v^tdrinaire, charge spt^cialement de I’^tudc des ma- 
ladies du chameau dans I’lnde anglaise, s'intercssa A la question, soulev6e par 
Y. B. Cleland. Peu de temps apres, ii trouva dans les lunieurs du tissu con- 
jonctif sous-cutane du chameau dc Punjab des fragments de certains filaires. 
II avait transmis ces fragments A Paris, pour Ics dtudes de A. Henry & Railliet. 
II en resulta un travail dc A. Railliet & Henry (10) qui parOl en 1910, 
dans lequel les auteurs on cree, sur la base du materiel transmis par A. S. 
Leese, une nouvelle espece — Onchocerca fasciata. 

Dans la meme ann6c 1910, Y. B. Cleland ct T. H. Johnston ont signal^ 
une ddcouverte reiteree de ronchocercosis chez deux chameaux, import4s do 
I’lnde en Australie. Entre autre, dans ce meme travail, les auteurs attirent Tat- 
Icntion sur rabsence de la difference dans les fragments de I’onchocerca chez 
les chameaux et les bovides. 

N’ayant pu trouver de fragments de males, ils n’osArent soulever la question 
de I’idcntification des agents de ronchocercosis des chameaux et celui des 
bovides. 

Ensuite, comme le demontrent A Henry & G. Masson dans leur tra- 
vail (9) il y a une indication de F. E. Masson sur la presence des nodules 
d’onchocerca chez les chameaux de I’Egypte (1912). Ferraro mentionne ron- 
chocercosis des chameaux dans I’Eritree (1913) et finalement A. S. Leese main- 
tes fois cite par nous, a decrit en 1917 ronchocercosis des chameaux dans le 
Soudan de I’Egypte (11). 

Pour achever la lisle des travaux sur ronchocercosis des chameaux nous 
voudrions fixer rktlention sur le travail de Henry & G. Masson (9) maintes 
fois cite par nous. Dans ce travail, les auteurs confirment, (pi’ils ont reussi 
a extirper une quantile considerable de fragments de vers se trouvant dans les 
nodules du tissu conjonctif sous-cutane, dans la region du cou. Parnii ces frag- 
ments les auteurs out decouvert une extremite anterieure et plusieurs extremi- 
tes jx)sterieure d’line femelle el une extremite posterieure d’un mAle. Se ba- 
sant sur retude de ces fragments, les auteurs ont considerablement clargi la 
description, qui a ete doitinee sous forme assez restreinte, par les createurs 
dc I’espece ct demontrent I’exislence independante de I’O/ic/ioccrca fasciata. 

Pour ce qui concerne notre propre materiel, voici ce que nous pouvons 
dire. II a ete effectue en Turkmenie 25 autopsies helminthologiques compie- 
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tes, selon la m^lhode de I'acad. K. J. Scriabine; en outre nous avons pris part 
^ toute une s^rie d’autopsies palhologiques anatomiques de cadavres. Comme 
r^sultat de nos recherches nous pouvons constater, que I’onchocerca a 616 
trouv6 seulement en deux cas. Dans les deux cas, les onchocerca se trouvaient 
localis6s dans quelques tumeurs lalerales, dures k Idler, de la grandeur d’une 
noix, dans le Ugamentum nuchae. 

Dans le premier cas les tumeurs 6taient dispOs6es sur la cr6te du con 
et entre deux feuilles de la partie laniineuse dii Ugamentum nuchae de chaque 
cote. Dans le second cas — sur la crete du cou et du c6t6 du dehors de 
la partie lamineuse. 

Dans les deux cas nous avons reussi de dec61er les fragments des fe* 
melles seulement. 

Pour la d6scription de I’espece des mdles nous nous sommcs servi du 
travail de A. Henry & G. Masson f9} ct pour les femelles du meme travail 
en y adjoignant celui de A. Raillict & Henry (10) plus nos compl6ments. 

Description de iespitce. 

Le corps du parasite est convert d’epaississcment annul aires, transver- 
sals de la culicule situes cn spiralc. Ces epaississemcnts ont des courbcs 
16g6rement onduleuses. lls sont crois6s j)ar qnatre epaississements longitudi- 
nals, ondulents aussi. A la i)lacc du croisemcnl, les branches des epalssisse- 
inents transversals semblent diverger rune par avant, Tautre par derriere, ce qiii 
forme un dessin bien original de ces incrustations culiculaires, comme Ton j)eut' 
voir sur notre dessin. 

Le mdle: — Longueur inconnue, ainsi que la texture de rextremil6 ante- 
rieure. La cloaque disposee a 0,098 mm. de rextreinile posterieiire. Le spicule 
gr61c est 0,315 mm. de long, I’autre, plus gros -- 0,095 mm. de long. .\. Henry 
& G. Masson qui ont etudic le mdle n’onl pas reussi k nous donner la description 
de la disposition des papilles caudales. lls affirment, cntr’autre dans leur tra-» 
vail (9), que le caractere, qui doit etre surtoul retcnu pour I’esp^ce — c’est 
la longueur des spicules: le grand spicule est environ trois fois et demie la lon- 
gueur du petit. 

Femelle: — Longueur inconnue, 6paisseur maximale - 0,4 k 0,475 mm. 
Trextr6mit6 ant6rieurc sans gonflement visible. L’oesophage — 1,6 mm. de long. 
La disposition de la vulve n’est pas elablie. Le bout caudal se termine souvent 
par un petit bouton susceptible de se dissimuler dans une capsule. Les oeufs, 
qu(' nous avons d6couvert dans la matrice de la femelle, munis d’unc enve-' 
loppe d’un contour, excessivcment d61icate, avaient tantOt une forme presquc 
r6gulieremenl sph6rique, tantot legerement ovale. Leur diam6tre variait entre 
0,03-0,038 mm. Dans les oeufs se trouvaient englobees des larves, tres longues, 
surpassant de six fois le diamdlre de I’oeuf. 

Tout ce dont la science helminthologique dispose sur la question des ca- 
ract6res de resp6ce Onchocerca fasciata Railliet & Henry, 1910 est epuis6 par 
ces brefs renseignements. 

Dans la monographie de I’acad. K. J. Scriabine et du Dr. Ed. S. Schulz 
sur les helminthoses des bovid6s (12) nous trouvons une indication, que K. .1. 
Scriabine & Shikhobalova se basant sur une description de resp6ce assez super- 
ficielle, ont rang6 VOnchocerca fasciata parmi les species inquirendae. 
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A. Henry et G. Masson (9) affirment le contraire. En diff^renciant I’On- 
chocerca fasciata des autres esp^ces de ce genre, ils se basaient siir deux in- 
dices; localisation des Onchocerca dans les ligaments du cou et dans le tissii 
conjonctif contigu od dans les nodules du tissu conjonctif sous-cutan6; pro- 
portion de la longueur des spicules. A. Henry & G. Masson attirent I’attention 
sur le fait, que parmi toutes les esp6ces des onchocercas, se localisant dans le 
tissu conjonctif sous-cutan6 — VOnchocerca fasciata pr^sente une vive difference, 
par la longueur de ses spicules, dont le grand est environ trois fois et demie 
la longueur du petit. En raison du susdit ils considerent I’independance de Tes- 
pece Onchocerca fasciata nettement legalisee. 

Nous tenons h rappeler, que nous avons ddcouvert VOnchocerca fasciata 
dant le ligamenium niichae des chameaux. Ainsi I’harmonie de la methodique 
diftercncielle offerte par A. Henry Sc G. Masson pour la determination de 
I’independance de I’espece Onchocerca fasciata^ se trouve considerablement 
ebranlde, 

D’autre part, nous altirons I’attention, sur la specificitd jusqu’a prdsent non 
refuiee, des especes iVOnchocerca cnvers leurs holes. 

En consideration du susdit, nous supposons, <iu’il n’y a pas de raisons 
iinporlanles jiour douter de rindependancc de Toxistence de I’espece Onchocerca 
fasciata. 

Gela ne doit pas toutefois nous faire eloigner des etudes, mais tout au 
contraire nous engager a rcnforccr nos recherches sur la morphologic de I’On- 
chocerca fasciata. 

BIOLOGIE: — Inconnue. 

HOTE mVlNlTlV : - Camelus dromedarius. 

DISTRIBUTION: — Afrique, Inde anglaise, la Turkmenie, Afrkpie Egyplc, 

Eritrec. 
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Planche 1 

Fig. 1 — Thelazia leesei Railliet & Henry, 1910. Extr6mit6 ant<5rieiire dc la fu- 

melle. Orig. 

Fig. 2 — Thelazia leesei Railliet & Henry, 1910. La partic ant^rieure du corps 

de la femelle. Orig. 

Fig. 3 — Thelazia leesei Railliet & Henry, 1910. L’Extr6mit6 post^rieure dc la 

femelle, Orig. 

Fig. 4 — Onchocerca fasciata Railliet & Henry, 1910. Fragment du corps de la 
femelle. Orig. 

Fig. 5 — Onchocerca fasciata Railliet & Henry, 1910. Oeufs, extrait.s de la ma- 
trice de la femelle. Orig. 
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Duboisiella proloba n. gen., n. sp., un Tr^matode 
de la Sarigue, Didelphys aurita L. 

Jean G. Baer 

NeuchAtel — Suisse 
[Avec 2 planches] 


INTRODUCTION 

En eliidiaiit une petite collection d’hclminthes d^pos^e ^ I’Institut de 
Zoologie de rUiiiversite de Cologne, nous avons eu notre attention attiree par 
des Tr^matodes recucillis dans I’intestin d’une Sarigue, Didelphijs aurita 1^. 
^ Santos et qui ressemblaient extericurement a des Acanthocephales (fig. 1). 

Un cxainen plus approfondi nous a montre qu'il s’agissait cn r6alit(5 
de Vers appartenant i la super-faniille des Slrigeides Dubois, 1936. Cependanl, 
I’anatomie de nos dcliantillons est tellement diff^rente de toutes cedes connues 
it ce jour que nous avons juge necessaire de creer un nouveau genre pour 
les y loger. 

Nous nous faisons un plaisir de dedier ce genre h notre collogue et 
ami, le Dr. G. Dubois dont les etudes si precises sur les Slrigeides lui ont 
permis de metlre sur pied la premiere classification complete de ce groupe 
(Dubois, 1936). 


DESCRIPTION 

Nos ^chantillons ont une longueur totale de 7 mrn, 6 ^ 15 mm. 6, sui- 
vant leur etat de contraction. 11 est possible de divisor le corps <lu Ver en 
deux segments, I’un anterieur, ne contenant que Tapparcil tribocytique et I’anse 
de I’ut^rus, et I’autre, posl6rieur, ne contenant que les glandes genitales et les 
conduits sexuels. La limite entre ces deux regions se voit dej^ sur les cxenv 
plaires non prepares (fig. 1); elle est marquee par un brusque renflement 
fusiforme. Malgr6 les differences de contractions assez considerables d’un exem* 
plaire a un autre, on trouve que le rapjxjrt numeriquc inoyen du segment 
anterieur au segment postdrieur, est de 2,3 environ. Chez le plus grand exem- 
plaire long de 15 mm. 6, le segment anterieur a 10 mm. 6 et le segment post4^ 
rieur, 5 mm. et chez Texemplaire le plus contracts, long de 7 mm. 6, ces me- 
sures sont respectivement de 4 mm. 4 et 3 mm. 2. 

En coupe transversale, on voit que le Trematode est cylindrique, le 
diamdtre maximum du segment anterieur etant de 800 microns k 1 mm. et 
celui du segment post^rieur, de 1 mm. k 1 mm. 7. 

La ventouse orale, sub-terminale, (fig. 2) a 240 microns de diam^tne, 
et une longueur de 248 microns; elle est munie, dans sa partie inf6rieure, 
d’un puissant faisceau de fibres circulaires, constituant un volumineux sphincter. 
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Lo pharynx, de grandes dimensions, esl presque sph6rique; il a 320 microns de 
diamdtre et 352 microns de long. La ventouse ventrale, de tr6s petite taille, 

est rudinientaire et ne joue probablement plus aucun rdle tors de la fixation 
de parasite a la muqueuse inteslinale de son hotei elle n’a que 35 microns de 
diam^tre. II s’cnsuit que la ventouse ventrale est presque sept fois plus i>etito 
que la ventouse oralc. Le pharynx est suivi d’un court oesophage d’oiii partent 
Ics deux diverticules de rintestin. Ceux-ci cheminent de chaque c6t6 de la 

ligiie m^diane, k la face dorsale du Ver, pour venir se terminer lat(5ralement 
au devant de Talrium genital. 

Ainsi que nous I’avons fait remarqucr ci-dessus, la plus grande partie 

du segment anl^rieur est occupee par I’organe tribocytique. Ge dernier est 

de tres grande taille, puisqu-il s’etend depuis la bouche jusque danks la region 
de I’ovaire. Dans le voisinage de la bouche, cet organe presente deux lobes, dont 
un, le dorsal, est beaucoup plus court que Tautre situ6 5 la face ventrale du 
premier. Les exlremiles dislales de ces deux lobes sont libres dans la partie 
anterieure de la grande cavite cylindrique (jui occuppe la majeure partie du 

segment ant^rieur (figs. 3-5). Ces deux lobes, ainsi que tout I’organe tribocytique, 
soul ])arcourus i)ar des ramifications du systome excreteur. Les glandes pro- 
leolyti(|ues .sont diffu.ses. A cote de ces glandc.s, I’organe tribocytique renferme 
de tres nombreux follicules vitcllogdnes; il est aussi parcouru, sur toute sa 
longueur, j)ar le tronc princii)al de ra])parcil excreteur. 

L’ovaire, presque spherique, a 510 microns de diamelre. Il se trouve 

en avant du testicule ant6rieur, a la limite de bisegmentation du corps, plus rap- 
])rochc de la face dorsale quo de la face ventrale du Ver (fig. 5). L'oviductc prend 
naissance k la face ventrale de I'ovaire el recoil en premier, le canal de 
Laurer, Co dernier vienl <lt51)oucher a la face dorsale du Ver, cntrc Tovaire et 

le testicule aiilerieur. La glande <le Mehlis est siluee en arriere de I’ovaire el 

l(5gc‘rement plus rapproch(?e de la face ventrale que de la face dorsale; dans son 
voisinage iinmediat se trouve un grand rt^.servoir vitellin. r4es deux organes sont 
situ^s Tun derriOre I’autre entre les lobes du testicule anterieur. 

L’ul6rus, apres avoir decrit plusieurs circonvolutions entre les lobes du 
testicule anterieur, se dirige, a la face ventrale du Ver, dans le segment anterieur, 
jusqu’a la limite inferieure du premier quart de Torgane tribocytique (fig. 7), 
la, se repliant sur lui-meme, ruteriis suit le meme trajet en sens inverse, passe 
i\ la face ventrale des testicules pour venir deboucher dans ratrium genital qui 
s’ouvre sur le cote dorsal du Tr^matode. La portion distale de I'ut^rus a une 
paroi plus 6paisse, forim^e en grande partie de fibres musculaires longitudinales 
et circulaires (fig. 6). Les oeufs out 115 microns de long sur 65 microns de 
diametre. Les glandes vitellogenes ne se trouvenl (pie dans le segment anterieur 
du Ver. Les follicules sont dissemines dans le parenchyme sur les faces latcrales, 
ainsi qu’^i I’interieure de I’organe tribocytique (figs. 4 et 5), le parenchyme des 
faces dorsale et ventrale du Ver ne contient pas de follicules vitellogenes. 

Les deux testicules, situ6s I’un au devant de I’autre dans le segment pos- 
tdrieur, out une forme difficile a d6finir. Ils sont mullilobes, tous les lobes 6tanl 
dirig^s en arriere de sorte que sur des coupes horizontales, les testicules ap- 
paraissenl sous forme de fers-^-cheval plus ou moins renfies (fig. 7). Les deux 
canaux efferents confluent en arriere de I’ovaire pour former le canal deferent 
qui debouche dans une grosse vesicule semhialc contournec sur elle-meme, si^ 
tuec en entier, en arriere du testicule postcrieur. Cette vesicule seminale s’ouvre 



dans un organe ovoide, long de 800 microns, ayant 400 microns de diamdtre, 
avec line paroi musculaire Ires 6paisse tormee presque csscntiellement de fi- 
bres circulaires. Cette poche musculaire est evideniinent un organe 4jaculateur, 
servant a projeter le liquide s6minal dans la partie terminate du conduit sexuel 
m^le et en particulier dans un deuxieme organe musculaire qui lui fait suite. 
Ge deuxieme organe, long de 1 mm. 2 est fusiforme, ses parois epaisses, tout 
en etant plus minces que celles de la vesicule ^'jaculatrice sont formees presi* 
que exclusivement de fibres longitudinales disposees sur plusieurs couches con- 
centriques group^.es en faisceaux (fig 0;. I.a luniierc de cet organe est tapiss^e 
dun epithelium dans Icqiiel sont implantees dc longues soies rigides dont Ten- 
chevetrement remjjlit completement I’organe. La gaine musculaire longitudinalo 
est eritouree, sur toule sa longueur, d’un fort manchon de cellules. Ges der- 
nieres out une structure nettement glandulaire et d(5bouchent par de fins ca- 
naux dans la limiiere do Lorgane. LVnsemble de cet appareil, ^ la fois musem 
lairc et glandulaire, constitue ainsi une prostate volumineuse faisant suite k la 
lK>che ejaculatrice el venant dcM)oucher avec ruterus dans ratrium genital. 

DISCUSSION 

Avanl de chcrcher i\ c^tablir la position systematiciue de notre Trema- 
lode nous jugeons necessaire tie |)reciser le sens morj)hologique qu’il faul at- 
tribuer a la prostate chez Ics Slrigeiiles Ln effet, on rcconnait aujourd’hui 
dans ce groupe deux tyj)es fondamentaux de prostates. Chez les Proferocliplcsto- 
midae Dubois, 193G el en nous rcHeranl an travail recent tie Dubois (1930 a), 
la prostate est toujours un organe independant des conduits sexuels m^les, ve- 
nant (l^boucher dans le voisinage immediat du canal hermaphrodite. Celle prostate 
])eul avoir une paroi musculaire, epaisse, comme dans le genre Crocofiilicola 
Poche, 1925 j)ar exemple Chez les Diplo.sfonudae Poirier, 1886, dans le genre 
Podospathalium Dubois, 1932 el chez Podospathalium pedahim (Diesing, 1850) 
(Dubois, 1931), la prostate se presentc sous forme d’un manchon cellulaire en- 
toiirant le canal ejaculateur; les cellules jn'ostatkpies tlebouchant directement 
dans ce dernier. II est possible que la fonclion physiologique de ces deux types 
de prostates soil la meme, cc])eiulanl, il est de toule importance de les dislin- 
guer Pune de Laulre an point de vue morphologique el partant, systthnatique. 
Afin d’dviler des malentendus tlans la suite, nous nous proposoris tie nommer 
p^riprostate le type de prostate rencontre chez Podospathalium, e’est a dire, un 
manchon de cellules enlourant le canal ejaculateur et y debouchant directement, 
et paraprostafe, le type de prostate rencontre chez les Prolerodiploslonudae, 
c’esl a dire, un organe plus ou moins muscle dans lequel viennent deboucher 
les cellules prostaliques, el dont rouverlure se Irouve le plus .souvent dans le 
voisinage immediat du canal herniaphrodile. Cette lerminologie permettra do 
d6finir les genres sans aucune equivoiiue, d’aulant plus que la paraprostate ainsi 
<lefinie, ne se rencontre quo chez les parasites de Reptiles. 

La position systemalique de noire Tremalode ii’esl pas facile 5 etablir. 
Si nous nous rapportons aux principes de classification etablis par Dubois 
(1936) pour la superfamille Slriqtddes Dubois, 1936, nous voyons d'emblee que 
noln; genre doit se situer dans la sous-suijerfamille Strigeines Dubois, 1936 
puisqu’il presente les caracteres requis, a savoir: « Segment ant^ricur cupuli- 
forme ou ulriforme. Organe Iribocytiqiie forme de deux lobes linguiformes, 
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r6trjictiles». Cependant, aucun genre des Strigeidae Railliet, 1919 n’a 6te. cite 
chez les Mammiferes ni nc i>osscdc de follicules vilellog^nes confines au seul 
segment arit^rieur, nous nous voyons aiiisi dans I’obligation de creer une nou- 
velle sous-famillc jjour y logcr notre genre. Nous la d^f inirons de la fa^on 
suivante : 


Duboisielliiiae n. subfani. 

Strig6ides avec follicules vilellogenes confines dans le segment ant(?rieur; 
parasites de Mammiferes. 

T.a diagnose du genre sera ainsi: 

Duboisiella n. gen. 

Corps cylindrique legerement recourbe dorsalcmcnt; le segment aii- 
tericur, tubuliiorme, en tons cas deux fois plus long que le segment 

posl^rieur. Veiiloruse ventrale rudiincntaire. Organe tribocytique bilobe, le 

lobe ventral immense s’etendant jusqua I’ovaire. Glandes proteolytiques dif- 
fuses, sans localisation bien d6finie Follicules vilellogenes silues en entier dans 
le segment anterieur, repartis laleralement ainsi (pie dans I’organe Iribocylique. 
Ovaire en avant des lesticules, ces derniers situes Tun derriere I’aulre. Glande 

de Mehlis et reservoir vitellogene run derriere I'antre an niveau du lesticiilo 

anterieur. Presence (rune poche (‘jaculatrice fortemenl developpee et d’une p6ri- 
prostale mu.sculeuse de tres grande taille. UUhnis s’tUendant dans Ic segment 
anterieur, se rej)lianl sur lui-meme en passant venlraleinenl a la pi^riprostatc 
l)our d^boucher dans I’atrium genital. 

ESPECE PE : ~ Du hoisieikt proloba* n. sp. 

RESUME 

Nous (l(?crivons sous le nom de Duhoisiella proloba n. gen., n sp. un 
nouveau Strigeidae Irouvc? chez Didetphgs aurila E Ce genre est oaracterise 
par ralloiigement considerable du segment ant(?rieur qui est tubuliforme et quj 
contient un organe tribocytique tres long, .\pparcil male avec i)oche ejaculatrice 
el unc periproslale musculeuse. Nous avons jugc necessaire de creSer la nou- 
velle soiis-faniille Duboisiellinae n. subfam. pour y loger noire genre. 

ZUSAMMENFASSUNG 

Wir beschreiben unter den Namen Duboisiella proloba n. gen., n. sp. 
;ein meues Genus der Strigeidae ans Didelphgs aurila L. Dieses Genus ist cha- 
raklerisiert durch die starke Verlangerung des Vorderk(")rpers, welcher zylin- 
drisch ist und ein langes Iribocylisches Organ enthrdt. Der mannliche Geschlechts- 
Apparal besitzt eine Propulsionsblase und cine miiskulose Periprostata. Wir 


* proloba de o JigSXofiog jabot des Oiseaux, k cause de la tr&s grande cavity du segment ant^- 
rleur qui forme une sorte de jabot. 
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haben es notwendig gefunden, die neuc Unterfamilie der DiiboisieUinae n. siibfara. 
zu schaffen, um unser neues Genus einfiigen zu konnen. 

SUMMARY 

We describe under the name of Duboisiella proloba n. gen., n. sp. a new 
genus of Strigeidae from Didelphys aurita L. This genus is characterised l)y a 
considerable lengthening of the anterior half of the body which is cylindrical 
and contains a very long tribocylic organ. The male genitalia ])ossess an ejacul- 
atory pouch communicating with a very muscular periprostata. We Iiave found 
it necessary to create a new subfamily DiiboisieUinae n. subfam. to contain 
our genus. 
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Planche 1 


Duboisiella proloba n, gen., n. sp. Pholographie agrandie des Vers 
pr6pards. 
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Baer : Duboisiella proloba n. gen., n. sp. 



Planche 2 


Duboisielhi proloha ii. gen , n. sp. 


Mg 

Fig. 
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1 — Coupe 

2 — Coupe 
— Coupe 

4 -- Coupe 
5 — Coupe 
() — Coupe 


sagiltale do la region anterieure. 

transvcrsale passant an niveau de la venlou.sc ventrale. 

transversale inonlranl le volumineux organe Iribocylique. 

transvcrsale passant au niveau de Fovaire. 

transversale jiassant travcrs la periprostate. 

sagittale du Ver cntier niontrant la topograpliie des organes. 


Abbreviations ntilisees 


C - cavll(? du segment anterieur; dv. — diverticules de Fintestin; e. — vais- 
seau exrreteur; ol. - organe triboeyliqiie; ov. - ovaire; ph. — pharynx; ppr. •— 
periprostate; ut. uterus; v. - lollicules vitellogeiies; vo. ventouse orale; vv. 
— ventouse ventrale. 





On a new Trematode, Travassosstomum natritis 
n. g., n. sp., from the intestine of the Indian River- 
Snake, Natrix piscator (Schneider) 

Dr. G. D. Bhalerao 

Helminthologist, Imperial Veterinary Research Institute, Muktesar, India 

[With 2 Icxl-fij^uros] 


About two dozen specimens oi' Wv)rms were obtained in 1930 at Nagpur 
j'rom the intestine of the Indian Hiver-Snake, Nufrix piscator (Schneider) along 
with several s])ecimens of Acanlliostomum burminis (Illialerao, 1926). The, 
specimens appeared very interesting and on examination proved new to science. 
It is proposed to give here an account of these interesting parasites and to 
discuss their affinities in tlie subsequent part of this communication. 

The entire worms are cylindrical and measure 1 685-162 mm in length 
The l)ody is divided in l\\»a j)orlions, a small anterior portion and a large 
])osterior one. The anterior portion is somewhat globular, hollowed out ventrally 
and flexed dorsally as often is the case in the worms belonging to this class 
of parasites. It appears like a saucer and measures 0 525-1.01 X 0.715-1.06 mm. 
3'he anterior most part of the body is Iriangular, a condilion which is brought 
about by the presence of Iwu) cup-ii,ke depressions or ])seudosuckers lying at 
its base. These peudosiickers appears like pits and in their eonneclion strong 
longitudinal muscle fibres are noticed The hind-body is cvlintfrical and is at- 
tached to the convex dorsal side of the fore-body It is broadest anteriorly and 
diminishes in width very gradually posteriorly, terminating in a roundetl i)osterior 
extremity. 

At the apex of the triangular portion of the fore-body is the terminal 
mouth which is surrounded by the oral sucker measuring 0.115-0.13 mm. in 
diameter. It is followed by a very short prepharynx measuring approximately 
0 07 mm. in length. 

The pharynx is almost globular and measures 0 062-0 071 mm in dia- 
meder. The oesophagus is very short and measures 0.033-0.052 nmi. in length. 
The intestinal caeca pass posteriorly and terminate slightly posterior to the 
midbody in fully grown specimens, but in the younger forms they are situated 
nearer the posterior end of the body. In one immature specimen were the caeca 
seen to terminate at the posterior fourth of the body. Evidently as the uterus 
developes the posterior portion of the body grows more and more in length, 
the caeca, however, do not undergo further growth. The ventral sucker is al- 
most round and measures 0.08-0.11 mm in diameter. In .some specimens it 
is seen to underlie the intestinal fork while in others it lies distinctly posterior 
to it. The holdfast organ is of moderate size and measures 0.4-0.7 mm. in dia- 
meter. It is almost round in shape, but in lateral view, it appears to be some- 
what elliptical. It is capable of protrusion and in such condition appears like a 
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load-slool, a circular disc supported on a short, thick pedicel. Its anterior border 
lies ill the pharyngeal region while its posterior border is almost at the middle 
of the fore-body. The adhesive gland is compact and is situated over the posterior 
border of the holdfast organ. 

The cuticle is thick and is completely devoid of any armature. In the 
lateral region of the holdfast organ it is very much thickened. In the fore- 
body the parenchyma is traversed by numerous powerful longitudinal muscle 
fibres which converge anteriorly towards the pseudosuckers and are inserted 
on the thick cuticle of these organs. The longitudinal muscle fibres continue also 
ill the hind-body and give it a striated appearance. The holdfast organ, as usual, 
has the dorso-ventral muscle fibres. 

The excretory system was studied in detail in series of transverse and 
longitudinal sections. The excretory aperture lies on the ventral surface close 
to the posterior extremity of the body. It leads into two wide principal ventral 
canals which pass anteriorly almost up to the level of the anterior testis. At 
the level of the ovary the two main canals unite together and form a common 
canal which passes anteriorly, almost as far as the anterior end of the posterior 
body portion. At this place it divides into two large branches, one of which enters 
the adhe.sive organ and the other passes dorsally. The branch entering the adhesive 
organ divides into two sub-branches which ramify in that organ. The dorsal 
branch also divides into t\y(o, one of which goes towards the oesoj^hagus and 
the oral sucjker and the other passes towards the ventral sucker. Two lateral 
longitudinal canals open into the main excretory canals near the excretory 
aperture. Tliese could be traced anteriorly to slightly in front of the ovary. 
Resides the main system as described above there arc highly developed sub- 
cutaneous plexi consisting of a network of vessels of varying sizes. This sub- 
entaneous clement of the excretory system is characteristic of the worms classed 
generally as < Iloloslomes >. Contrary to the observation of Krause (1915) and 
of Yamaguti (1933) the excretory network of the holdfast organ does not lie 
directly underneath the cuticle uniformly throughout this organ, but may do 
so only at some places. 

The testes are transversally oval and lie one liehind the other in the 
anterior half of the posterior portion of the body. The anterior testis measures 
0.13-0 3 X 0.1 2-0.2() mm. and the posterior one measures 0 15-0.32x0.14-0.23 mm 
The vas efferens of the anterior testis is very short and arises from its posterior 
l>order of the ventral side. The vas efferens of the posterior testis arises from 
its anterior border of the ventral side and is much longer. It meets with the 
vas efferens of the anterior testis postero-vcnlral to the latter. The vas de- 
ferens is very much coiled in the inler-testicular area. It passes posteriorly either 
ventral to or partially overlapping the posterior testis. Close behind the latter 
oi’gaii it enlarges into a coiled and moderately large vesicula seniinalis. 

Following this latter is a long ductus ejaciilatorius which passes posterior- 
ly ill a slightly convoluted manner. There is a complete absence of pars prostatica 
l"or Pioalarioides serpenlis Yamaguti (1933) de.scrihes « A short pars prostatica 
arising from the vesicula seminalis is surrounded liy prostatic cells diffusely 
embedded in the surrounding jiarenchyma » . A thorough attempt was made to 
discover a similar structure in the specimens at my disposal by examination 
of eight entire mounts and six scctionized series, but no such structure or any 
thing simulating it was noticeable. There is no cirrus. 
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The ovary is almost round and lies centrally close in front of the anterior 
testis. It measures 0.035-0.065 mm. in diameter. The uterus is first seen in 
the intertesticular area. It passes anteriorly as far as the anterior end of the 




Fig. I - Traimssosstomiini natritis n. g., n. sp. 
Entire worm, ventral view. 

A. G. “ Adhesive gland; D. 11. — 

Ductus hermaphroditiciis. (Diagram 
constructed from many slides). 

Fig. 2 Travassossfomum nafritis ii. g., n. sp. 

Section showing the relative posi- 
tion of some genital organs and 
ducts. 

A. T. — .\iiterior testis; L. G. — 

Eaurer’s canal; P. T. — Posterior 
testis; OV. — Ovary; S. C. ~ Shell 
gland; V. R. — Vitelline reservoir; 
V. S. — A portion of vesicula sc- 
minalis. 


Fig. 1 


hinder portion of the bodyl It then passes posteriorly almost as far as the 
ends of the intestinal caeca. From here it once more proceeds anteriorly and re- 
turns back posteriorly, extending as far as the anterior end of the muscular bulb, 
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presently to be described. The distal portion of the uterus is comparatively 
much thinner. It joins with the distal portion of the ductus ejaculatorius and 
forms the ductus herniaphroditicus which is lined with thick cuticle internally 
and which opens at the apex of the conical muscular bulb projecting into the 
genital atrium. The muscular bulb siirroimds the entire ductus hermaphroditicus 
as well as the terminal portions of the uterus and the ductus ejaculatorius. The 
genital atrium is situated subterminally on the ventral side at the posterior end. 
The shell gland lies on the postero-dorsal side of the anterior testis. The Laurcr’s 
canal proceeds dorsally and opens more or less at the same level as that of 
the centre of the shell gland. There is no receptaculum seminis. The vitellaria 
ure follicular. The follicles arc very closely situated along the postero-lateral 
margin of the anterior portion of the body and are here disposed in a layer 
of about three follicles deep. The follielcs are also closely situated dorsally 
to the po.slerior two-third of the holdfast organ. Between these two regions 
the follicles are rather sparse. In the anterior region of the posterior portion 
of the body a few follicles arc also pre.scnl. Paired vitelline ducts pass along 
the ventral side of the intestine The vitelline reservoir is seen in the inter- 
testicular region close behind the shell gland. The ova in the uterus are large, 
oi)erculale, segmented and measure 0.097-0.11 X 0.05-0.072 mm. 

« Holostomes ^ have been subjected to cla.ssificatioJi in the past by several 
authors such as Braudes (1888, 18t»0), La Hue ^1926;, vSzidat (1929) and Dubois 
(1932). Becenlly Dubois 1930) t)ubli.shcd a detailed scheme of the classification 
of this class of worms Bcfering to this scheme it is found that the worms of 
re])tiles have been grouped logellier under the family Proterodiplostomidae Du- 
bois, 193(). The worms described alK)ve agree with all the characteristics of 
this family excepting the fact that it lacks the presence of i)ars prostatica. Among 
the genera placed under this family it agrees with Proalarioides Yamaguti, 1933. 
Unlike other genera of this family this genus has only short pars prostatica 
arising from the ve.sicida seminalis. Uxcepling this feature the .specimens at 
in\ disi)osal have a close affinity to this genus. Thus it will be evident from 
the foregoing account that my specimens agree with it in respect of the general 
form of the body, the i)resence of the pseudosuckers, the posterior extent of 
the intestinal caeca, the general topography of the genital organs, the distribu- 
tion of the vitellaria and, above all, in the pre.scnce of the ductus herma- 
phrodiliciis. Apart from these {)oints of agreement my specimens differ from 
Proalarioides in several important respects. For this reason it is pro])oscd to 
create a new genus for their reception for which the name Travassosstomiim 
is proposed in honour of Professor U. Travassos of Rio dc Janeiro. Dubois places 
the genus Proalarioides in the subfamily Ophiodiplostominae along with three 
other genera, viz., Ophiodiplostomum, Petalodiplostomum and Heterodiplostomiim. 
A comparative review of the characters of these four genera indicates that 
Proalarioides stands out quite distinct from the other three genera in that it 
l)Ossesses pseudo suckers, ductus hermaphroditicus and its pars prostatica it 
very rudimentary. The other three genera do not possess either the pseudo- 
suckers or the ductus herniaphroditicus, while the pars prostatica in them is 
verj’ wiell developed and do^s not arise from the vesicula seminalis as in 
Proalarioides. For these reasons it is proposed to remove the genus Proalarioides 
from the subfamily Ophiodiplostominae and include it in the new subfamily 
Travassosstominae with the following diagnosis. 
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Travassosstomtnae n. sfam. 

Parasites of snakes. Pseudosuckers present. Ductus hermaphroditicus 
present. Ductus hermaphroditicus and the terminal portions of the genital 
ducts enclosed by a muscular bulb. Pars prostatica absent or rudimentary. 

TYPE GENUS : ~ Travassosstomiim n. g. 

OTHER GENUS Proalarioides Yamaguli, 1933. 

Travassosslomum n. g. 

Body divided into two portions, .\ntcrior portion hollowed out and much 
smaller than cylindrical posterior portion. Pseiidosuckers conspicuous. Holdfast 
organ of moderate size, almost round, extending from pharynx. Adhesive gland 
compact, at posterior border of holdfast organ. Intestinal caeca terminating 
slightly behind midbody. Testes in anterior half of body, one behind the 
other. Vesicula seminalis large, immediately behind posterior testis. Ductus 
ejaculatorius very long. Pars prostatica absent Ovai'y round, immediately in 
front of anterior testis. Receptaculum serninis absent. Laurer’s canal present. 
Shell gland and vitelline reservoir interlesticular. Vitellaria mainly in .anterior 
portion of body Ductus hermaphroditicus present Terminal portions of genital 
ducts and ductus hermaphroditicus enclosed in a muscular bulb. Ova numerous, 
large, operculated. Genital aperture ventral, subterminal. 

TYPE SPECIES : — Travassosstomum natrifis n. sp. 

Travassosstoiiium natritis n. sp 

Trauassosstomiim. — Length 1 685-1.62 mm ITind-body about four times 
longer than fore-body. Mouth terminal Prepbarynx and pharynx present. Oeso- 
phagus very short. Intestinal caeca extending from one-half to three-fourths 
of hindbody. Holdfast organ almost circular, 0 1 - 0.7 mm. dia. Ventral 
sudker 0.08-0.14 mm. dia. Adhesive gland compact, situated over posterior bonier 
of holdfast organ. Testes transversely oval, 0 13-0 32 X 0.12-0.26 mm. Ve.sicula 
seminalis moderately large Ovary 0.035-0.065 mm dia lUerine coils extend- 
ing from muscular bulb to anterior end of hind-body. Vitelline follicles thick 
along the postero-lateral border of fore-body and over the holdfast organ, sparse 
elsewhere. Ova 0.097-0,11 X 0.05-0.072 mm. - 

HOST; — Natrix piscator (Schneider). 

LOCATION : — Small intestine. 

LOCALITY: — Nagpur (Central ITovinces, India). 

Types and paralypes to be deposited in the Helminthological collection 
of the Imperial Veterinary Research Institute, Muktesar, India. 

In view of our recent knowledge the diagnosis of the family Protero- 
diplostomidae may be amended as follows : — 

« The pars prostatica may be present, rudimentary or absent ». 
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SUMMARY 

A new species of trematode belonging to a new genus, Travassosstomum 
nalntis^ has been described. 

Diagnosis of the new genus Travassossfomiim has been given. A new 
subfamily has been formed to include Trcwassosstomiim and Proainrioides. Dia- 
gnosis of the new subfamily Travassossfominae has l)een given. .\n amendment 
IS suggested to the diagnosis of the family Proterodiplostomidae. 
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Um novo genero de Phorideos de Santa Catharina 

(Dip. Phoridae) 

T. Borgmeicr 

Institute de Blologla Vegetal, Sec^o de Entomologia, Rio de Janeiro - Brasil 

[Com 1 figiira] 


Entre iniiilas centenas do Pliorideo.s rccelndos do Siir. Erilz Plaiimaiin 
(Nova Teutonia, Sta. Catharina) encontrei um exemplar, que conslitue um ge- 
nero novo, quo dedico ao men amigo Prof. Dr Lauro Travassos, om cuja 
homenagem ^ publicado o presente volume. 

Travassophora nov. gen. 

Macho: Terceiro articulo antennal de tamanho normal ligeiramentc co- 

nico (como em Piilicipliora); arista apical Palpos do macho muilo compridos. 
Ha 2 cerdas supra-antennaes porrectas (iiilo proclinadas) e divergeirtes. Cerdas 
lateraes anteriores e medias provavehnente ausentes Olhos finamente ])ul)escen- 
tes. Anepisterno dividido, desnudado Escutello com 2 cerdas. Hypopygio asy- 
metrico; tubo anal curto. Tibias sem cerdas isoladas c sem I’ileira dorsal de 
pelos. Aza hyalina, Idbulo anal bem desenvolvido, sem pelos no logar da alula; 
nervura mediastinal ausente; nervura costal curia, com cilios curios; primeira ner- 
vura (no genotypo) sd accusada na base, no mais apagada; ((‘rceira nervura 
nSo bifurcada; as demais nervuras muilo pallidas. 

Femea desconhecida. 

GENOTYPO 7’raua.sso/j/iora plaumanni n. sp. 

Esle genero curioso pertence sem duvida a subfamilia Mefopfninae^ lal 
oomo foi definida por Schmitz No emtanto, pelos caraclercs ((ue apresenta, 
e bastante aberranle. Entre os geueros cujas tibias sao desprovidas de iinia fi- 
leira dorsal de pelos et cujas azas lulo apresentam pelos na alula (como 
Holopterina Borgm., Piiliciphora Wandoll., KcUophora Schmitz, XanionotiiiP 
Briies, etc.) nSo conhe^o nenhum, ao qual o novo genero possa ser comparado. 
A nervaySo da aza se parecc ate cerlo ponlo com Pxemlohijpocera Mall.; ma? 
no novo genero a primeira nervura e (luasi lolalmente apagada, a terceira ner- 
vura nSo 6 bifurcada e o lobulo anal e muilo mais desenvolvido. Este ultimo cara- 
cter e exlraordiiiario e lembra cerlos Plattjpezidae^ familia essa com que os^ 
Phorideos teem rela^Oes phylogcnelicas; nilo conhe 9 o nenhum genero de Pho- 
rideos que tenha o Idbulo anal da aza lao desenvolvido como o genero aqui des- 
cripto.’ Outro caracler excepcional e a ausencia parcial da primeira nervura, 
Segundo Brues, essa nervura faJta completamente nos machos de .Ecitomgia 
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wheeleri Brues; no emtanto, {30ssiio numerosos machos indescriptos de Ecito 
mijia e cm todos dies a primeira nervura 6 distincta. 

Travassophora plauiiianni n. sp. 

Cabega no exemplar holotypo muilo corrugado. Fronle prela, mate, com 
piibesceiicia esparsa, duas vczes mais larga do que comprida nos lados, serij 
sulco mediano. As ccrdas fronlaes sao finas e moderadamente com])ridas. H9 
2 cerdas supra-anlennacs porrectas (on recUnadas?) e divergcntes; 2 ‘“crdas 
anliaes que se inserem no bordo frontal anterior perto da margem ocular; ? 
cerdas preocellarcs (pie distam um jm31ico mais do ocell<3 anlerior do que das 
anliaes. Cerdas laleraes anteriores e medias provavelmente ausenles. Bordo ver- 
tical com 4 cerdas (2 ocellares e 2 laleraes posteriores) ; alem disso de cada 
lado 1 cerda poslical inclinada para a linha mediana. Olhos com pubescenci? 
rnuito fina; cilios oculares curios, tienas com algims pelinhos. Orificio buccal pc- 
(|ueno; Iroiuba muilo curta. Palpos uiuito compridos (0,3 mm.) e delgados, 
mais ou menos tao coiujiridos conio o mctalarso posterior mas mais largos, 
pardo-eiiuegrecidos, com 4 pclos (ou cerdiuhas; curios e finos: 1 no meio 
1 no 3." quarto e 2 no ajiicc. Terceiro arliculo antennal pardo-esciiro, de la- 
manho normal, conico; arisla apical, comprida, dislinclamente pubescentc. 

Thorax pardo-escuro, com pube.scencia curia e escassa; pleuras ligeira- 
menlc I'crruginosas. Cerdas prolhoracicas curias e finas; ha 2 cerdas dorso- 
centraes. Mesopleuras desnudadas. Cscutello com 2 cerdas. 



Fig, 1 — Travassophora pluumanni 11. g., n. sp. Aza do hololypo 
Sanlos Lahera phot. 

Abdomen i)ardo-ennegrecid<3, male; lambem o venire escuro. Piibescenci? 
curia e exlremamenle escassa. Todos os lergitos de lormacao normal; lergito 
2 um j)<3uco prolongado, 4 e 5 de comprimenlo igual, G tao comprido como 
o terceiro; todos os lergilos mais largos do <pie compridos, rectangulares. Ilypo- 
pygio amarellado, com jioucos jielos curtos; liibo anal curio; styli nSo diffe- 
ronciados. 

Palas delgadas, pardo-ferruginosas. Metatarso anterior mais ou menos 
lilo comprido comlo os dois segiiinles articulos addicionados. Tibias medias e 
posteriores com um esjiorao ventral curio, sem fileira de pelos na face dorsal* 
pubescencia adjacente escassa. Melatarso posterior pouco dilatado. 



Aza comprida (2,07 mm.) e larga (1,05 mm.\ membrana muito hya- 
lina, iiervuras do bordo anterior amarello-pallidas. Nervura costal curta, 0,38 
mm. do comprimento da aza, com 28 pares de cities curtos. Nerv\ira hnmerat 
transversal presente; mediastinal aiisente. Primeira nervura longitudinal s6mcnk» 
accusada na base, no mais apagada. Terceira nervura nao forquilhada, ligeira- 
mente engrossada no quarto apical c com pe(juena saliencia tuberculiforme no 
logar onde nasce a quarta nervura. Nervuras 4-6 muito pallidas nao attingindo 
bem a orla da aza; quarta nervura quasi recta, so na base ligeiramente curvada; 
setima nervura muito indistincta, quasi inteiramenle apagada. Ldbulo anal da 
membrana bastaiite desenvolvido; no logar da alula n^o ha pelos. 

Halteres pardo-ocraceos. 

Comprimento total 1,75 mm. 

ilOLOTYPO: Macho, provenienlc de Nova Teutonia, Santa Catharina, 

Brasil, h'ritz Plauinann leg., 10. VI. 1936, na janella do porAo. 




Contribucidn al conocimiento de los Nematodos 
de las aves de Mexico. V. 

Eduardo Caballero y C. 

Inatituto de Biotogia de Mdxico 
[Con 2 lAminas] 


El presente estuclio constitiiye la quinta contribuci6n al conocimiento 
de los Nematelmintos quc parasitan a las aves de Mexico. El material que 
procede de diversas aves de distintos lugares de nueslro Pais nos ha permilido 
describir dos espccics niievas y haoer la redescripcidn de una especie pertene^ 
ciente al gc^nero Plujsaloptera. 

La esjDecie nueva de la Subfamilia Aproctinae ha sido dedicada al emi- 
nente helmiiitdlogo brasileflo Dr. don Lauro Travassos. 

— PHYSALOPTERIDAE Leiper, 1908. 

Subfamilia. — P//y5ALOPrEi?LVA/i Railliet & Henry, 1893. 

G6nero. — PHYSALOPTERA Rudolphi, 1819. 

Physaloptera (Physaloplera) aeulleauda Molin, 1860. 

(Lilmina 1). 

En cl intestino de un aguililla, Rufco borealis, fueron encontrados mime- 
rosos ejcmplares dc esle nemalodo cuyo cuerpo cs de color bianco, grueso, 
de extrcmos alenuados, principalniciitc eii la henibra y de culicula estriada 

transversalmenle. 

Macho; - Los machos son nuis pcqiieiios que las hembras; provistos 
de una vesicula caudal bien desarrollada, iniden 30 mm. de longitud por 1 mm. 
de anchura; los labios estan provislos de un dienle mediano externo y uno 

inlerno triparlito, de dos papilas siluadas laterodorsal y lateroventralmcnte; el 
esdfago anterior mide 0.630 mm. de largo por 0.087 mm. de ancho y el 
posterior de 3.850 mm. de largo por 0.385 mm. de ancho; cl anillo nervioso 
se encuenlra a 0.472 mm. del exlremo anterior; la papila cervical esta si- 
tuada de 0.875 mm. a 1.050 mm. del cxtreino anterior; el ano se encuentra 
de 1.295 mm. a 1.435 mm. del extremo posterior. 

La vesicula caudal estd provisla en su porcidn ventral, de numerosos 

tub^rculos; existen cuatro pares de papilas lalerales de pediinculo largo, arre>* 

glados en la forma siguiente: dos pares prcanales y dos postanales; el sistema 
de papilas ventrales sc arregla de la manera siguiente: rodeando al ano, hacia 
adelante. Ires pcquehas papilas y por detrds de 61 cuatro; a partir del nivel 
del liltimo par de papilas laterales de pedunculo largo hacia el extremo posle- 
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rior existen, lambi^n, tres pares de papilas ventrales, mayores que las anterio- 
res, dos muy prdximos y el tcrcero cerca del fin del extreme posterior; las 
espiculas son desiguales, la de la derecha mide 2.012 min. de largo por 0.03^ 
mm. de ancho y la de la izquierda 0.787 mm. de largo por 0.035 mm. de ancho. 

Hembra: ~ lya. hembra preseiita el extremo posterior terminado en pimta; 
en la extremidad cefidica la cuticula se encuentra ensanchada; mide de 36 mm. 
a 40 mm. de largo por 1 mm. de ancho; la parte anterior del esdfago mide 
0.752 mm. de largo jior 0.175 mm. de ancho y la posterior 4.375 mm. de largo 
por 0.455 mm. de ancho; el anillo nervioso estA a 0.525 mm. del extremo an- 
terior; la papila cervical se encuentra a 1.190 mm. del extremo anterior; el ano 
se abre a 0.997 mm. del extremo posterior; la vulva esta situada en la porcidn 
anterior del cuerpo del animal, al nivel del principio del intestino, a 5.775 mm, 
del extremo anterior; el litero es doble y sus dos ramas se desprenden di- 
rectamente del receptaculum ovoruni; cl ovario esta alojado en el extremo 
posterior; los huevos estaii provistos de una cascara lisa y miden 0.052 mm. 
de largo 0.035 mm. de ancho. 

HUESPED : Buteo borealis. 

LOGALIZACION: - Estdmago. 

DISTRIBUCION GEOGRAFICA: - Mexico. 

Ejemplares en la coleccidn Helmintologica del Instituto de Biologia de 

Mexico. 

Discusioii. — La descripcidn dc nucstros ejemplares dificrc en muy po- 
cos delalles de las hechas por Orlle])p y por Cram, tan solo en las dimensio- 
nes de los huevos y en las de los machos y hembras pues la estructura del 
aparato genital de la hembra es identica a la descrita por Schulz. 

Familia. - raELAZ/Z/ME Railliet, 1916. 

Gtnevo: - OXYSPI BUR A Drasche & Stossich, 1897. 

Oxyspirura crassa n. sp. 

(Ldmina 1). 

Los ejemplares quo nos sirvicron para cste estudio fueron colectados 
en la cavidad orbitaria de un bubo, por el Sr Mario del Toro Avil6s, tfuien 
los puso a nuestra disposicidn para su estudio. 

Macho: — Parasitos dc color blanoo-amarillento, con los extremos del 
cuerpo terminados en punta; la culicula se halla finamenle estriada traiisversal- 
mente; el extremo anterior esta desprovisto de labios y la boca se abre directa- 
mente mediante un amplio atrio; papilas presentes y arregladas de acuerdo con 
la diagnosis de este genero. Miden de 18 mm. a 20 mm. de largo por 0.472 
mm. a 0.490 mmi de ancho; la longitud del atrio es de 0.035 mm. a 0.038 
mm. y el diAmetro de 0.035 mm.; el esofago consta de una sola porcidn y 
presenta en su extremo posterior un ligero ensanchamiento; mide de 1.575 
mm. a 1.662 mm. de largo por 0.175 mm. de ancho; el anillo nervioso esU 
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situado de 0.297 mm. a 0.315 mm. del extremo anterior y la papila cervical 
a 0.385 mm. del mismo extremo. 

El extremo caudal sc presenla casi siempre cnrollado, con el ano a 
0.437 mm. 6 0.455 mm. del extremo posterior; ausencia de ala caudal; siete 
pares de papilas preanales bien desarrolladas y siete de papilas postanales- 
gubernaculum presente; las espiculas son desiguales, una mds gruesa que la 
oira, ambas estriadas; la mayor mide de 0.455 mm. a 0.546 mm. de largo por 

0.021 mm. de ancho y la mcnor de 0.175 mm. a 0.182 mm. de largo por 0.02J 

mm. de ancho. 

Membra: — La hembra es mayor eii tamaflo que el macho, mide de 25 
mm. a 30 mm. de largo por 0 612 mm. a 0.700 mm. de ancho; la longitud 

del atrio es de 0.042 mm. a 0.015 mm y el diametro de 0.042 mm.; el es6- 
fago mide de 1.925 mm. a 2.117 mm. de largo por 0.210 mm. de ancho; el 
anillo nervioso estA situado 0.329 mm. 6 a 0.350 mm. del extremo anterior; 
la papila cervical se lialla a 0.437 mm. del mismo extremo; el ano se en- 
cuentra a 0.612 mm. del extremo posterior. 

La vulva se abre en la porcidn posterior del cuerpo del animal, por 

delante del ano, a 1.540 mm. <lel extremo j)osterior; el utero es doble; los 
huevos miden 0.056 mm. de largo i)or 0 028 mm. de ancho, estan provistos 
de luia cascara lisa y encierran una larva eii el momento de ser expulsados. 

HUESPEI) : — virginianus melancenis. 

LOCALIZACION. - Cavidad (u bilaria. 

DISTEIBUCION GKOGRAFIC.X Estado de Morelos, Mexico. 

TIPO: — En la coleccion de Helmintologia del Instituto de Hiologia, de 

M<5xico. 

COTIPOS. — En el Instituto Oswaldo Cruz y en U. S. National Museum, 
Hel Coll. N.o 9047. 

Discusion. — I. a especie que aqui iiistituiinos dificre de Oxijspiriira cc- 
phaloptcni por el iiumero y arreglo de las papilas postanales y jwr otros de- 
talles anatomicos, como son la ausencia de las exi)ansiones cuticulares cefalicas. 

Familia. — F/Ld/?//Z)AE (Cobbold, 1864) Claus, 1885 

Subt'amilia. — AP/?OCr/iVAE Yorke & Maplestone, 1926. 

G6nero. APIIOCTA tAnstow, 1883 

Aprocta travassosi n sp. 

(Lamina 2). 

Los ejemplares de estos Nematodos provienen de los ojos de um « tro- 
gon » (Ciiriicujas masse na) macho y fueron colectados por el seflor Mario del 
Toro Avilas 

Macho: - \L\ cuerpo de estos parasitos es corto, delgado y de color ro- 
sado en vivo, tornAndose amarilleiito en ejemplares fijados; el extremo anterior 
termina ligeramente en punta y el posterior es romo y truncado; la cuticula es 
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lisa; la longitud es de 15 mm. y el aiicho de 0.420 mm.; la boca es simple, 
desprovista de alrio y rodeada por 8 papilas externas relalivamente grandes y 
6 internas pequeftas; el esdfago prescnta im ensancharaiento en sii porcidn an- 
terior, midiendo 0.140 mm. de largo por 0,052 mm. de ancho y el resto es 

ciHndrico, e.sta desjjrovisto de biill)o posterior y mide 0.805 mm. de largo 

por 0.105 mm. de audio; el anillo iiervioso se encuentra a 0.140 mm. del cx- 
trcmo anterior; el poro excrelor a 0.215 mm. del extreme anterior y cl ano 
estii siluado a 0.070 mm. del extremo posterior. 

La exlrcmidad caudal esta desprovisla de ala; existe iinicamente una 
papila preanal bien desarrollada y faltan las poslanales; las espiculas, iguales, 
gruesas y no estriadas, miden 0.261) mm de largo por 0.021 mm. de ancho, 
al nivel del ano; cl gubernaciilum lalla. 

Membra: - Mas grande ({lie el maclio, mide 30 mm. de largo por 0.665 
mm. 6 0.717 mm. dc ancho; la primera porcion del esofago tiene una longi- 
tud dc 0.140 mm. a 0.175 mm. y una anclmra de 0.070 mm.; la segunda, 1.050 

mm a 1.295 mm(. de largo por 0.105 mm. de ancho al nivel de la vulva; 

el anillo nervio.so se encuentra a 0 157 mm del extremo anterior; la vulva, de 
labios prominentes, esta siluada en la parte anterior del cuerpo del animal, 
al nivel del esofago y a una dislancia de 0.770 mm. a 0.840 mm. del extremo 

anterior; el poro excrelor esta siluado a 0.262 mm. del extremo anterior; eJ 

ano a 0.140 mm. del extremo posterior 

I^a vagina es corla; el ovipositor es largo, musculoso y mide de 1.435 
mm. a 1.137 mm de largo por 0 087 mm a 0 096 mm de ancho en 

tercio anterior; cl receplaculum ovorum mide 0 962 mm. de largo por 0.350 
mm. de ancho en su porcion media; el ulero es doble (didelphis) y unas de sus 
asas pasan hacia el extremo anterior; enlazundose al esofago; el ovario esta si- 
tuado en el extremo posterior; los huevos son ovoides, con una doble cubierta 
lisa, encierran una larva en cl momenlo dc ser ex])ulsados y miden 0.063 
mm. de largo por 0.035 mm. dc ancho 

HUESPED. — Curnciifus massena. 

LOCALIZACION. ~ Ojos. 

DISTRIBUGION GEOGRAEICA. Saiilecoma])an, Veracruz — Mexico. 

TIPO: — En la coleccion de Helmintologia del Instituto de Riologia, de 

Mexico. 

COTIPOS. — En el Instituto Oswaldo Cruz y en U. S National Museum, 
Hel. Coll. N.o 9046. 

Discusidn. — En el recientc trabajo de Skrjabin acerca del gdnero Aprocta 
estiiii comprendidas, en la clave, solo siele de las nueve especies de este g6- 
nero y todas ellas difieren de Aprocta trauassosi n. sp. en el aparato papilar 
del extremo caudal del macho, en las diniensiones de las espiculas y en la 
estructura del litero. 

Por presentar Aprocta travasrosi un utero bifurcado, podria ser colocada 
en el nuevo g^nero Aproctiana creado rccientemeiilc por el mencionado autor 
ruso, pero por la auscncia de uii vestibulo quitinoso y jjor la igualdad de las 
espiculas, entra mas bien en el geuero Aprocta, en donde la hemos siluado de- 
finilivamente, ya que el resto de caracteres coinciden con los del g^nero. 
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SUMMARY 

In this fifth contribution to the knowledge of the Nematodes of birdvS 
from Mexico, we describe again the species Physaloptera aculicauda and also 
two new species: one of genus Oxijspirura and the other of genus Aprocta. 

, Our description of Physaloptera aculicauda differs very little from that 
of Oi'llepp and Cram: there is a slight difference in the size of males and 
females and also in the size of the eggs; the structure of the female genital 
organs is identical with the structure described by Schulz. 

We have compared our species of genus Aprocta with those ilescribed 
by Skrjabin in his recent work on Aprocta and we consider that our specimen 
has important differences which justify the erection of a new species. These 
differences are a distinct papillar arrangement of the male caudal end, the size 
of the spicules and the structure of the ulerus. 

Because of the presence in our species (Aprocta travassosi) of a bi- 
furcated ulerus, it coultl be included in the genus Aproctiana originally and re- 
cently described by the same russian author; but the absence of chilinoid 
vestibule, the situation of vulva and conformity of the spicutes, are characters 
which warrant the inclusion of our sj)ecies in Aprocta, where we have de- 
finitely placed it. 

Oxyspirura crassa n. sp. differs from Oxyspirura cephaloptera in number 
and arrangement of poslanal papillae, the absence of cuticula expansions in the 
anterior end, and in other anatomical details fully described in this work. 
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Lamina 1 

Phijsaloptera ( Phi/salopfera ) acuticauda 

— Exlrciiiidad anterior de la hcmbra. 

Extremidad posterior del macho 

— Termiiiacidn del litero. 

Oxi/spirura crassa n. sp 

— Extremidad anterior del macho. 

Vista de IVente de la extremidad anterior de la hembra. 
Extremidad posterior del macho. 

A brcviut liras empleadas 


a.- ano; a. n. - anillo nervioso; es. espicula. u. — iitero; v. — vulva. 




Lamina 2 

Aprocta trainissosi n. sp. 

Fig. 1 Extreinidacl anterior de la hembra 
Fig. 2 - Extremidad posterior de la hembra. 

Mg. 3 - Extremidad posterior del maeho. 

Ing. 4 Terminacidn del apparato genital femenino. 

Abreviaturas empleadas 

a 11 . anillo iiervioso; g giiberiiaculiim ; i. ~ intestino; p. c. — papila 

cervical; p. lab. ~ pajiilas labiales; [>. 1. - papila lateral; p. ]). — papilas 
preanales; p. post - jiapilas postanales; ji sub ' papilas sub-medianas ; 
p V. -- papilas venlrales; r ov. receptaculum ovorum; u — utero; v. 
vulva. 





Algumas notas sobre Pyrophorus tuberculifer Eschsch. 
(Col. Elateridae) e descripfao de uma 
nova variedade bahiensis. 

Carlos Aiiiadeu Camargo- Andrade 

Museu Paotista — Brasil. 

[Com 1 estanipa] 


Recebi, ha tempos, do Dr. Lauro Travassos, 2 Pyrophorus de Pelropolis, 
quc pela chave de Candeze cahiam na snbdivisfio do j)rimeiro griipo, .. .te- 
guments soiilev^s ail pourtoiir . . . discordando, portMii, em muilos pontos, das 
diagnose ahi onfeixadas. 

A maior divergencia residia no prolhorax; estes exemplares apresen- 
tavam uma emargina^ao visivel a olho nu c Candeze nSo se referindo a essa 
parlicularidade deixava duvidas ([uanlo a ideiilidade destes exemplares. Veja- 
mos enlretanto com respeito ao prolhorax o que diz este autor: 

. . . prothorux subqiiadrato, iimeyiialiter punctata, vesiculis siiborbi- 
bulatis, in tubercuto prominentibus; . . . 

e logo abaixo: 

. . . Prothorax carr^ on (i pen pri^s, bombd, inegalement et nssez 
dens^anent ponctnd, les v6siciiles tatin'ales assez petites, arrondics, tr^s^ 
bombees et paraissant dan tan t pins saillantes qn' cites sont plac^. sur 
nn soulkvement des teguments meines, sonlhiement apparent au moins 
au c6U interne des vesicnles, les angles posterienrs nn pen divergents 
assez fortement car^nt\s, le bord posti^rieur muni dun tnbercule au de- 
vant de Viensson . . . 

Procurando aclarar a quostrio, consegui, por inlermedio do bom amigo 
Dr. A. da Costa Liiiia^, copias das diagnoses que me faltavam, reunindo tudo 
quanto se ventilou sobre esta especie. 

A diagnose original de Eschscholtz^; 

« P. tuberculifer vesiculis oblongis in tnbercnlo sitis, thorace conue- 
xiusculo aequali, angnlis posticis retrorsum flexis. 13 1/2 lin.. Rio Jan . »; 

6, como quasi todas as descripQocs da e]>ocha, muito superficial, o typo en- 
Irelahto, com a collec^ao do Mu^ieu de Bcrlim I’oi mais tarde redescripto por 
Germar 3, assim : 


> Candeze, M. E. Monographie de^ Elaterides, Tome IV, p. 3. 

2 Eschscholtz, in Entomoiogisches Archtv ed. Theodor Thon, 1S29, Jena, Bd 2, n. /, p. 32 

3 Oermar — Zettschr, f. d. Entom. Hi, p. 16, 5, 1B41. 
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« Piceo-iiiger, fusco-tomentosiis, maciilis vesiciilarihiis submarginali- 
bus inberciilo insidentibus, clgtrLs distincte piinctato-striatis. Eschsch. Thon 
Ai'ch., vol. II, fasc. 1. p. 32. 

P. tuberculiter. Habitat in Hrasilia (Mas. BeroL). 

12 Lin. lang, 3 1/2 Lin. breit, braunschwarz, liberall dicht und 
zienilich lein punktiert, mil nioderlicgcnden, gelblichbraunen Harchen, wel- 
clic die Grundfarbc bedecken, oben dicht, iinlen minder dicht bekleidet. 

Oci- Kopf zicmlich gross, Slim kaiim langer als breit, schwach 
eingcdruckt. Die Fuhler kiirzer als das Halsschild, dunkelbraun. Das 
Ilalsschild so lang wie breit, ein Drittheil breiter als der Kopf, gewolbt, 
die Seitenrdnder der ganzen Lange nach elivas verflacht mid abgesetzt 
geradc, nur an den Vorderecken jfih gerundet und vor den Hinterecken 
etwas cingezogcn, die Hinterecken bilden starke, etwas nach Aussen ge- 
richtele nnd schwach gekruniinle Dornen. In dem gewolbten Mitlelfelde 
bemerlvl man im Vorderlheile zwei zicmlich gleich weit von einander 
und vom Seilcnrande enlferntc, flache Griiben, in der Mitte eine ver- 
loschene eingedriickte Lang.slinie, und vor den Hinterwinkeln, dem Seiten- 
rande nahe, erhebl sich beiderseits eine kleine Wolbiing, iinter welcher 
der blasenformige Leuchtflcck sich befindet, der eine fast vertikale Stel- 
lung dadurch erhalt, aber den Seltenrand nichl iiberragt. Das Schild- 
chen ist langlich eirund, an der Wurzcl abgestulzt. 

Die Deckschilde sind fast dreimal so lang wie das Ilalsschild, an 
der Wurzcl kaum rnerklich breiter wie die Mitte des Halsschildes, ge- 
wolbl, an der Wiirzel eingcdruckt, an den Seilen schon von der Schuller 
weg bis untcr die Mitte alhnahlich, dann bis ziir wSpitze starker ver- 
schmalert und an dor Nahl einen spitzen Winkel bildend, auf der gan- 
zen Oberflache deutlich geslreift-punkliert ». 

Para esle aulor nao passou desapercebida esla parlicularidade, deixando 
beni claro; — ...« margem lateral em todo o sen coniprirnenlo inn ponco, 
acliatada e destacada . . . 

Pelo exposlo niio ha mais duvida quanto a identidade da especie e o 
valor desle caraclerislico morphologico que cm perto de cincocnla exeniplares 
que consegui uUiinamenle, e semprc uniforme. 

Hcdescrevendo a espccie aproveito a opporlunidade para descrever iima 
nova variedade proveniente da Bahia e mnito caracteristica. 

Fyroplioriis liibereiilifer Eschsch. 

Pgrophorus tuberculifer E.schsch in Thon, Arch. II, fasc. 1, p. 32, 1829. 

Germar, Zeilsclir. Ent. Ill, p. 16, 1841. 

Candezc, Mon. IV, p. 17, 1863. 

S. Schenkling, in Junk, Colcop. Catal, vol. XI, parte 88, 354, 

1927. 


* O grypho 6 nosso. 
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Castanho escuro, rcvestido dc pubescencia amarellada, mascaraiido a c6r 
do tegiimento e dando ao todo urn tom verde acinzentado. 

Macho: — Cabe^a grande, olhos salientes, clifpeo mais loiigo que largo, 
Iracamenle arredondado na frcnte, bordos latcraes uni poiico clevados, formando 
lima depressSo larga no meio, lieni accenliiada na frenle, ponlua^ao densa, 
grossa e forte. 

Antenna castanho-escura, ocracea nos ilentes, mais curia que o prothorax, 
1.0 articulo grande, robusto, 2.o peipieno, 3.o cylindrico dc comprimento <lo se- 
guinle, 4.0 ao lO.o dentados em serra e decrescentes, ll.o mais longo e com falso 
articulo no apice, fracamenle pubcscentes c pontuados. 

Protliorax abaulado, quasi cpiadrado, pouco mais largo que longo; bordos 
latcraes parallelos, curvilincarmente eslrcitados nos angulos aiiteriores, um pouco 
contrahidos e elevados junto as liases dos angulos posteriores, iiercorridos em 
toda extensao por uma aba comprimida c borizonlalmcnte salienle para f6ra; 
angulos posteriores, longo.s, delgados, pouco divergentes, fortemente quilhados; 
as vcsiculas phosphorescentes, petpienas, arredondadas, eiicaixadas em uma pe-^ 
quena eleva^ao do tegumento (luc Hies da uma ajiparencia de salientes, mais 
apjiroximadas do bordo lateral que do posterior; pontua^ao dcsegiial pouco mais 
grossa e cerrada nos lados; face posteri ir recta com uina jiroluberancia em frcnte 
do escudo; em alguns exeiiiplarcs ha lun vesligio de sulco mediano e em outros 
de duas fossetas aos lados da linha mediana, no centro. 

Escudo oval alongado, liase recta, superficic plana, jioiituada e pubcscente. 

Eli/tros uin pouco rnais largos ({ue o prothorux, tres vczes mais longos, 
fracainente deprimidos junto a siilura, na base; parallelos ale ao meio esti'ei- 
tando>se eniao ale ao apice oiide sa.) conjunctamenle arredondados, estriados, 
mais visivcis para o aiiice, jioiUuados cm toda exlensilo; inlereslrias planas, fina- 
niente poiiluadas, 3.i» e 5.' um pouco elevadas na base, limilando a I.-' na 
frente, que 6 deprimida; angulos basaes arredondados. 

Patas e jjarle inferior com cor e pubescencia da superior. 

Femea: — Prolhorax um pouco mais largo no centro, vesiculas maiores, 
antennas mais robuslas. 

Comprimento 28 mm. I.argiira: 7 mm. 

LOCALIDADE TYPICA:- Itio de Janeiro. 

O Museu Paulista possue di versos exemplares desla especic provenientes 

de: S5o Paulo: (Capital, Porto Kpitacio, Juquia, Franca;; Minas Geraes: (Ma- 

rianna); Estado do Rio: (Pelropolis). 

Pyrophorus luberculifer baliiensis n. var. 

Esta ra^a distiiigue-se pcrfeilamenle iielo ])orte mais robusto, maior, pro- 
porcionalmentc muilo mais largo; os machos teem os bordos lateraes do pro- 
thorax, sensivelmente curvilineos, os angulos posteriores mais robustos e me- 
nos divergentes; a j^onluafilo do prolhorax e mais mniforme. A pubescencia de 
um amarello mais vivo; as femeas teem o jirothorax um pouco mais largo para 
frenle e proximo ao angulo anterior cstreita-se rapidamente em curva. 

Comprimento: — 31 mm. Largura: — 9 mm. 

LOCALIDADE TYPICA Jeqiiid, Estado da Bahia. 

O Museu possue tres exemplares, 2 machos e uma femea, todOs pro- 

venientes de Jequie e colleccionados pelo autor em Dezembro de 1932. 



Estampa 1 

Fig. 1 — Pyrophorus tuberculifer Eschsch., macho. 

F'ig. 2 — Pyrophorus tuberculifer Eschsch., femea. 

Fig. 3 — Pyrophorus tuberculifer var. bahiensis n. var. macho. 

Fig. 4 — Pyrophorus tuberculifer var. bahiensis n. var. i’emea. 

Photos do Autor. 





On the Morphology and Parasitic Development of 
Travassosius rufus Khalil, 1922 , a 
Trichostrongyle parasite of the Canadian Beaver 
(Castor canadensis canadensis) 

Thomas W. M. Cameron 

Professor of Parasitology, McClil University} Director, Institute of Parasitology, 
Macdonald College, P. Q. Canada. 

[With 1 plate] 


The Beaver, Castor canadensis canadensis^ is one of the most imiiortaiU 
of all the Canadian mammals. The search for its pells probably did inoi'c 
than anything else to stimulate the expansion of the Hudson’s Bay Company, 
and the expansion of the Company was a vital factor in the t^arly develop- 
ment of the country, Unfortunately, however, the beaver was over-hunted and 
it is now to a very considerable extent under iirolection. This may, in piirt 
at least, account for the lack of Knowledge of the internal jiarasiles of this 
animal In the days when material was plenty, there was little research on 
this subject an<l Mor^gan (1808) summarizes practically all that was known. 
With the growth of modern helminthology, came the protection of the beaver 
and material became much more scarce; many of Morgan’s species have not, 
been seen in recent times, although several new forms have been described. 

Becently, the Institute of Para.sitology received the carcasses of two beavers 
from Anticosti, P. Q , a large island situated in the lower St. CawTence River. 
These contained Cladorchis subtriqnetiis in their caeca and nematodes in their 
stomachs. These nematodes belonged to the genus Travassosius, a genus of 
Trichostrongyles created by Khalil in 1922 for a nematode from the Norwegian 
beaver (Castor fiber) and named in honour of Dr. Lanro Travassos. 

The average length of the males is about 11 mm. (11.5 mm. to 10 mm.) 
while the female is slightly longer -- about 12 mm. (15 mm. to 10.5 mm.). 
The colour, when preserved in formalin, is brown: when alive, it is probably 
similar to that observed by Khalil. 

The cuticle is both transversely and longitudinally striated. The longilud- 
inaL striations consist of about 50 main and a very large number of fine 
subsidiary lines. The transverse striations are most obvious at the tail and least 
obvious at the head end in both sexes. They are very fine, and cutting across 
the fine longitudinal striations, give these the appearance of a series of dots. 

The lateral bands are broad and conspicuous and are visible from the 
neck to the anal or cloacal region. 

The excretory pore, which is directed in a posterior direction, is situat- 
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ed about the level of the mkl-poiiit of the oesophagus, and just behind the 

nerve ring. The cervical papillae are large, pointed and directed backwards, 
and lie on the lateral lines, almost mid-way betSveen the excretory pore and 
the posterior end of the oesophagus. 

Ih'ebnrsal papillae are present in the male and although not so large 
as depicted by Khalil, are obvious. There arc no caudal papillae in the female, 
but towards the tip of the tail (dividing it in the ratio of 3:1) are two 
minute sensory pits. 

The digeslioe system. - 'I'he mouth is a small central ])ore surroimded 

l)y six small circum-oral [)apillae on three very small Ups. It communicates 

with a small but well-defined mouth cavity, the anterior edge of which is sur- 
rounded by a hyaline cuticle, the i)osterior margin being in contact with the 
oesophagus. No teeth could be seen. 

'J'he oesophagus is similar in size and appearance in both sexes. Tt i.s 
about 0.65 mm. long, and has a maximum width of about 0 075 mm. It is 

divided into three regions; a very small hyaline anterior i)ortion at the base 
of the mouth cavity, a long muscular central portion and the swollen club-like 
posterior portion which is mainly glandular. 

The intestine is a simple, straight tube. 

'The male 'I'lie testis originates at about the junction of the anterior 
ai\d second sixth and pursues an almost straight course. It gradually widens to 
become a very elongated but single seminal vesicle; no special dilations, as 
described by Khalil, could be seen. It terminates in a broad, flat genital cone 
on wliich are two smalt papillae. 

The obli(pie, ventro-lateral muscles arc well developed. 

The bursa is comparatively large, with its lateral margins folded ventrally. 
Its edge is finely scalloped There is a luinutc dorsal lobe and two very large 
lateral lobes. The rays (Fig. 1 ; are (piite symmetrical. 

The venlro-ventral ray is very small and curves in an anterior direc- 
lioji; it is widely separated from the latero-venlral. The latero-ventral and all 
three lateral rays are massive and lie ])araUel with each other, directed laterally, 
h'ach terminates in a finger-like constriction. Vll three lateral rays are slightly 
larger than the latero-dorsal anct all diverge at their free ends. 

The cxterno-dorsal and the termino-dorsal rays are all directed posterior- 
ly. J'lie exteriio-dorsals are relatively narrow, incurved, and, rising from the 
base of the dorsal complex, terminate a short distance from the edge of the 
bursa; they are the only rays which do not reach the margin. The dorsal ray 
is fairly thin and Y-shaped, each arm ending in three minute digitations, some- 
what irregularly arranged. 

The spicules are equal and similar, measuring 0.15 mm. long. Each con- 
sists of a lightly cuticularized cylinder, wliich is split on one side generally 
the latero-venlral -- for its distal half. Each half of the cylinder is reinforced 
by a heavy cuticularized, brown-coloured spatulale plate; iu side view, this ap- 
pears as one or narrow rods. The free end of the spicule is not quite 

reached by this plate, and accordingly is ligtbly cuticularized. These plates 
are joined to the heavily cuticularized cup-like proximal end, to which is at- 
tached the massive retractor muscles. 

Thi female. The vulva is situated about the junction of the posterior 
and third quarter of the l)ody, on the mid-ventral line. It, and the short 



culicularized vagina, are conspicuous slruclures. The vagina leads directly info 
the opposed ovejcctors, the terminal common voluminous portion of which 
usually holds about seven eggs. At the end of this portion 'big- 2'/ is a stout 
sphincter muscle, and beyond this is a narrow muscular pars cjnclviv. This com- 
municates directly with the uterus, each of which contains 23 to 35 eggs, each 
egg lying as a ‘rule, in a transverse direction in a single row. The junction be- 
tween uterus and ovary is abrupt (Fig. 3). A muscular, pyriform l)ody, has its 
apex attached to the uterus. At its base, it communicates with an oval thick- 
walled chamber, which in turn communicates with the ovarian tubule d'he 
function of the latter part of this ai)paratus appears to be the shaping of the 
egg, and perhaps the formation of the shell. Each part, usvially contains a single 
ovum. 

The inferior ovarian tubule extends posteriorly to a short dislance in 
front of the tail This portion is very short and is almost immediately direct- 
ed anteriorly, to pass the ovejector and originates ab.^ut the anterior eiul of 
the superior uterus. The superior ovarian tubule is almost straight and origin- 
ates about a third ol the body length from the head. The eggs measure 

80-90 niicra by 45 micra wide. 

The female tail is about 0 35 mm long and ends bluntly The tii) is 
generally slightly curved dorsally (Mg. 1 . The rectum is divided into two 
parts of about ecjual size. The portion which communicates with the trans- 
verse anus, is a cuticularized tube, with a thicker postero-dorsal portion. The 
anterior section is granular, not cuticularized and more voluminous 

Discussion - The type species was named T. rnfus by Khalil. In 1925 

Chapin very briefly described a second species, T. amcricanns, from the American 
beaver (Castor canadensis ) which he differentialeil from the type species mainly 
on the somewhat smaller size and somewhat different shape of the spicules, and 
in the shape of the dorsal ray. The spicules in Chapin’s species measure tlS 
micra to 152 micra long but the differeiicics in shape are not mentioned and 
no drawings were published. Khalil's species has spicules 185 micra long. 

Chapin describes the dorsal ray as having a main slem 5() micra long 

and two branches each 10 micra; the branches are not bifurcated al the tip. 

Khalil, on the other hand, gives the total length of this ray as 90 micra, with 
branches 30 micra long, each ending in two digitations. 

In the present specimens the spicules are 150 micra long, but approx- 
imate quite closely to KhaUl’s description. Their appearance varies greatly how- 
ever when examined from different points of view. The overall length of the 
dorsal ray is about 75 micra with arms 30 micra long: each branch ends 
in three minute digitations, which are very difficult to observe. 

I3olh Chapins's sj>ecimcns and my own arc slightly shorter than Khalil’s, 
l)ut in the dimensions of the oesophagus and the female tail, my specimens 
approach Khalil’s. 

None of the differences seem to be of sufficient significance to Justify 
the existence of two species and I regard both Cha])in's species and the present 
specimens as belonging to Trainissosius nifiis Khalil, 1922. 

Fourth stage larva. — .A number of fourth stage larvae, in varying stages 
of development, were found in the stomach of one of the beavers. The youngest 
(Fig. 5) was a male, 2.65 mm. long and 0 05 mm. in maximum thickness The 
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cuticle is finely slrialed transversely and papillae are absent. The head end is 
similar to but smaller than the adult. The oesophagus is club-shaped and 
measures 0 32 mm. in length. The intestine is a simple lube. The tail end is 
abruj)tly pointed and within may be seen the earliest stages in the formation 
of the genitalia. Sacs representing the spicules, the genital tube and the rectum 
are visible Through the latter runs a minute lube joining the larval anus to 
the intestine. 

A later stage (Fig 0) male shows the formation of the bursa, although 
the rays are not yet distinguishable The spicules arc now formed, although not 
c(mipletely so, and the genital lube is recognizable. 

In the very young adult (Fig. 7) the rays arc clearly seen, although they 
are very small, and in this species, as in others studied at this stage, the dorsal 
ray is seen to be composed of iwo x*ays fused through part of their length 
to form the main dorsal stem. Tim sj)iculcs are now approaching their adult 
form and measure 0.13 mm. in length Their development is consederably iji 
advance of the other genital organs. 

No female larvae, corresponding to the yoimgesl male larva, were rc- 
covei-ed. One female however corresponding to the second male larva described, 
was seen (Figs 8 and 0). The ovejcctor is considerably develo])ed, the uteri, 
though small, show traces of their lumina and young ovarian tulxules are iii 
l)rocess of growth from their distal ends The adult rectum is also in j^rocess 
of formation, although a larval rectal lube runs through it. The tail is much 
more pointed than in the case of the male. 
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1 - - Travassosius riifiis. 

2 - Traimssosius riifus. 

3 - T ravaasosiiis rufus. 

4 — Travasso.sius rufus. 

5 — T ravassosius rufus. 

6 — Travassosius rufus. 

7 — Travassosius rufus. 

8 — Travassosius rufus. 

9 — Travassosius rufus. 


Bursa of male. 

Ovejcclors of female. 

Junction between uterus and ovarian tubule. 

Tail of female. 

Tail of male fourth-stage larva. 

Tail of older male fourth-stage larva. 

Tail of very young adult male. 

Vulvar region in older female fourth-stage larva. 
Tail of same larva. 






A Report on the Parasites of a bat, Nycticeius 
humeralis, with descriptions of four new helminths. 
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Eight specimens of Rafinescp.e’s bat, Nycticeius humeralis, collected from 
an attic on the outs^kirts of Houston, Texas, wiere examined for parasites. No 

external parasites wicre found except Cimex pilosellus. Two new species of 

nematodes were found, and three species of flukes, one of which is new. 

Capillaria palmata n. sp. 

(Plate 1, figs. 1-4). 

Diagnosis. — Very slender transparent worms. Mouth small, without papil- 
lae. Cuticle with extremely fine liansverse striations in about second fourth 
of body, but striae only visible uiidei high magnification Dorsal and ventral bacil- 
lary hands t)resent, and [)rovided with rather large and scattered cuticular plaques, 
Nvliich appear as single lines of ct)arse mdely separated tubercles (10 to 18 
microns apart) just behind the head, increasing to about 1 irregular rows of 
coDspiciious mushroom-shaped tuheicles in the posterior esophageal region, and 
then becoming smaller and more numerous in the middle and posterior region 
of the body. Cuticle with fine longitudinal striations between bacillary bands 

Female 21 to 22 mm. long. The body tapers from the very fine head, 

only about 8 to 10 microns in diameter, to a maximum diameter of 110 to 

120 microns in the posterior third of the body. Near the caudal end the 
body tapers again, and has a bluntly rounded termination with a slight fur- 
row in it, like a cleft chin. Th)e l>ody is about 50 microns broad just anterior 
to the subterminal anus. Tlie esophagus is 6.7 to 6.9 mm. long, its termination 
dividing the body about 1 : 2.2. rhe vulva is situated about 50 microns be- 
hind the end of the esophagus. It opens on a penis-like prominence which, 
is about 65 to 90 microns long and 22 to 25 microns in diameter. The vulva 
opens into a vagina or ovejector vhich has a very narrow lumen and a very 
thick muscular wall. Through thi‘ the embryonated eggs pass in single file. 
About 40 to 50 microns posterior to the vulva the wall thins and the lumen 
gradually enlarges. Eggs 47 to 50 microns by 31-32 microns, embryonated. 

Male 10 to 12 mm. long, tapering from the fine head, 8 microns in dia- 
meter, to a maximum diameter of 50 to 60 microns, w'hich is maintained 
for the greater part of its length. Esophagus 3.7 to 4.4 mm. long, dividing the 
bod 3 ' about 1 ; 1.7 to 1 : 1.8. Spier le 1.05 to 1.2 mm. long and about 5 to 6 
microns in diameter. Sheath about 20 microns broad, without spines, hut with 
conspicuous transverse striations or wrinkles except towards its distal end', 
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where it is provided with fine striations. Caudal end of body provided with 
a pair of lateral alae about 75 to 80 microns long and about 8 microns in 
diameter, and with a well developed bursa, open ventrally, about 30 microns 
long and 30 microns broad. Dorsally body forks into two blunt finger-like lobes 
which extend to about half the length of the bursa. From the tips of these 
lobes a process extemls to the tip of the bursa on either side dorsally. An- 
other process extends transversely across the dorsal side of the bursa from the 
tip of one lobe to the tip of the other. \ group of associated processes, sug- 
gesting a group of poorly develo])ed lateral rays in a Strongylid, springs from 
the latero-ventral margin of each dorsal lobe and supports each side of the 
bursa (see Figs. 1 and 2). 

HABITAl' ; — Intestine of a bat, Ntjcticeius hiimeralis, taken at Houston, 

Texas. 

TYPE SPECIMENS: -Deposited in U. S. National Museum. 

This nematode was found in two of the eight bats examined. This ap- 
pear to be the first record of a Capillaria in North American bats, although 
five species have been described from Brazil (see Freitas & Lent, 1936) and 
three from Euro])e, although only one of the European forms, C. speciosa^ 
has been adeciuately described. C. palmata resembles C. speciosa more closely 
than it does any of tlie Brazilian sifecies, but differs in the position of the 
vulva, length of the spicule, form of bursa, size of eggs, and other minor 
features. 


Allintoshius Iravassosi n. sp. 

(Plate 1, figs. 5-6, Plate 2, figs. 1-2). 

Diagnosis. — Very small, nearly transparent worms. Cuticle with very fine 
transverse striations only visible under high magnification, and with about 8 
well-developed longitudinal ridges. Cephalic culicular inflation about 70 microns 
long and somewhat asymmetrical, being more expanded dorsally. Diameter of 
head exclusive of inflated cuticle about 20 microns, with inflation about 40 
microns. Esophagus club-.shaped, about 300 microns long. Nerve ring about 
200 microns from anterior end; excretory pore not seen. 

Female about 8 to 10 mm. long with a maximum diameter, just anterior 
to vulva, of about 125 to 140 microns, diminishing to about 20 microns less 
immediately behind the vulva. Vulva 1 05 to 1.25 mm. from posterior end, 
a transverse slit, with a barely projecting anterior and j)osterior li]), but bordered 
on one side, occasionally on both, by a conspicuous fin-like expansion of the 
cuticle varying in shape and size in different individuals; it has a maximum 
height of about 70 microns and varies in length from about 115 to 290 microns. 
Vagina only about 20 microns long, perpendicular to body wall, and opening 
into divergent ovejectors each about 120 to 160 microns long. Ovejectors have 
wide oval chambers in the middle of their length and terminate in round 
bulbs with thick muscular walls just before joining the uteri from which they 
are separated by valves. Anus about 125 to 150 microns from lip of tail. 
Tail bluntly rounded near end, terminating in a single spine-like process about 
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15 to 17 microns long. Diameter of tail just anterior to terminal spine about 
15 microns. Eggs in uterus measures about 72 by 40 microns. 

Male 3.5 to 4.5 mm. long, with a niaxiniiim diameter of about 82 microns; 
diameter just anterior to bursa about 67 microns. Bursa large, the lateral lobes 
about 110 microns long and the same in width. Dorsal lobe about 75 microns 
long and 40 microns broad, without a deej) incision where it joins the lateral 
lobes. Dorsal ray single, about 75 microns long, ending in four small prongs 
formed by a terminal bifurcation and two short subterminal branches. Kxterno- 
dorsal long, arising from the root of the dorsal and spreading in a broad arc 
to termi’ ug at the margin of the bursa just lateral to the junction of dorsal 
and laU al lobes. Postero-lateral ray curves away from other lateral rays to 
become contiguous w^ith the more slender externo-dorsal ray for the gi eater 
part of its length. Medio-latcral and cxterno-lateral rays very long (130 microns), 
perfectly straight, of uniform thickness, and contiguous for their entire length; 
they terminate at the farthest extremities of the lateral lobes. Ventral rays 
divergent, both curving veiitrally, the latero-ventral longer and .slenderer than the 
ventro-ventral. Spicules 70 to 75 microns long, shaped like cornucopias, sharply 
pointed dislally, without lateral I hinges, and about 12 to 14 microns in diameter 
at the open proximal ends. Gubernaculum about 25 microns long. 

HABITAT Intestine of a bat, Nijcticcius hnmcralis, taken at Houston, 

Texas. 

TYPE SPECIMENS: — Deposited in U S. National Museum. 

The species is named for Dr. I.auro Travassos, who has done such 
extensive work on the family TriclwstroiKjijlidae. 

This nematode was found in four of the eight bats examined. It differs 
from A. ivjcticeius described by Chitwood from the same host in its much 
larger size with relatively shorter esophagus, smaller spicules, divergent ventral 
rays, contiguity of lips of externo-lateral and medio-lateral rays, more posterior 
position of vulva, absence of mucrones at base of caudal spike, and shorter 
and broader eggs. 

The genus Allintos/iiiis was erected by Chitwood (1937) to include a 
species, A. nijcticcius, fouiul in Ni/aiccius humeralis. Since Chitwood’s description 
is very brief and omits reference to certain characters of generic value, an 
emended generic description follows;-- 

Alliiitoshiiis Chitwood, 1937. 

GENERIC DIAGNOSIS, EMENDED 

Trichostrongijlidae . Small slender worms, uncolored, cuticle with very 
fine, almost invisible, transverse striations and about 8 longitudinal ridges. 
Cephalic extremity with cuticle dilated, but with no transverse furrow. Mouth 
simple, without spines but with an inner circle of minute papillae. No cervical 
or prebursal papillae seen. Vulva in posterior part of body, without prominent 
lips. Vagina very short, perpendicular to body wall, opening into divergent ove- 
jectors. Cuticle expanded into a conspicuous fin-like process on one both sides 
of vulva. Tail of female ending in a single spine-lilke process with or without 
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a pair of minute mucrones at the base. Bursa large, composed of two large 
lateral lobes and an inconspicuously set-off dorsal lobe, without spines on th<e 
membranes. Dorsal ray single, bifurcated at tip, and with two small subterminal 
branches, thus ending in four prongs. Externo-dorsals, arising from root of 
dorsal, large, reaching margin of l)ursa and closely associated distally with 
the postero-lateral rays The three laleral rays arise from a common trunk; the 
medio-latcral and exlcrno-lateral are very long and straight, extending to the 
farthest extremity of the long lateral lobes, and contiguous for all or most of 
their length. Postero-lateral rays diverge, curving dorsally to come in contact 
with the externo-dorsals. Ventral rays ari.se from a common base, divergent, 
strongly curved vontrally. Spicules short, separate, cornucopia-shaped, ending in 
fine points and wilhoul lateral flanges. Gubcrnaculuin present. 

Chitwood assigned this genus to the subfamily Olliilaninae, but this 
allocation cannot be justified since the genus Olliilaniis is characterized by 
liaving a single uterus and ovary, and therefore belongs with the Hr,li(jmosomidae. 

The. other genera of Trichoshongijlidae which have .so far been describ- 
ed from bats fall into two groups One, including Ilisiiostrongyliis Molin, 18(5t 
and S pi nos t rang gins Travasso.s, 1935 is characterized by a circle of large culicular 
spines on the posterior margin e.f a collar-like cephalic culicular inflation, 
and in the case of Spinostrongglus by rows of small sj)ines on the cervical region 
behind the collar. These have re<!eMlly been placed by Travassos (1935) in a 
new subfamily. Spinostrongglinae. 'I'he other grou]) includes Annploslrongglns 
Boulenger, 1926, Ngctcridostrongglus Baylis, 1930, Molinoslrongglus Skarbilovitch, 
1934, Torreslrongglns Vigueras, 1935, Tricholeipcria Travassos, 1935, and, ac- 
cording to Travassos, Siiongglacanilm Beneden, 1873. The last was placed in 
a separate subfamily Strongglacan! hinae, in the family Ancglosfomidae, by Yorke 
& Maplestone (1926) vSeural ^1920; placed Slroiu/glacantha in the Trichostrongg- 
lidac and Travassos (1 c. ; follo>A;s hiSm. On the basis of the ix)ssession 
three culicular sjhnes surrounding the small terminal spike at the end ol 
the tail of the female^ Travassos places all of this second group of bat 
trichoslrongyles, together with Bradgposli onggliis Price, 1928, from a sloth into 
the subfamily Sirongglucanthinae. In the writer's opinion, Slrongylacantha is 
so widely different from the other genera which Travassos associated with 
it as to warrant its retention in a separate subfamily of its own. The rest of 
the genera seem to form a natural grouj) of fairly closely related forms for 
which the subfamily name Anoploslrongglinae is proiK)sed. This subfamily may be 
^lefincel as follows: 

Tricliostrongglidae. Small, slender, cuticle with fine slrialions, and with 
a cephalic inflation; no distinct buccal cajjsule; mouth unarmed; vulva behind 
middle of body, divergent muscular ovejectors present; tail of female end- 
ing in a slender spike surrounded by three culicular spine-like processes. Male 
with slender alale spicules; guberjiaculuin present or absent; bursa large, tho 
dorsal lobe small. Type genus, An<>plostiongghis Boulenger, 1926. 

The genus Allinloshius here described is excluded from the Anoplo- 
sfrongglinac by the absence of spines at the end of the tail of the female, 
and by the form of the spicules. It should be retained in the subfamily Tricho- 
strongglinae. It differs from any other genus in the family by the association 
of the exlerno-dorsal and iKJstero-lateral rays, and by the peculiar form of the 
medio-lateral and externo-lateral rays, as well as by the form of the spicules. 
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Urotrema shillingeri (= lasiurensis) 

Two specimens of i^^ycticeiiis hitmeralis out of eight examined each con- 
tained a single individual fluke which I assign to this species. The two sjjecimens 
differ considerably from each other. One specimen (Plate II, fig. t) is obviously 
young and fully relaxed. It is about seven times as long as wide (3.3 by 0.475 
mm.), has a long space between the suckers, no apparent prepharynx, an ovary 
smaller than the acetabulum, the testes well separated, and the vilellaria extend- 
ing from the ovary to a point about three-fourths the distance from ovary to 
anterior testis. The other specimen is fully mature and less completely relaxed. 
It is about five limes as long as wide (5.1 by 1.05 mm ), has a much shorter 
distance between the suckers, has a distinct but short prepharynx, an ovary larger 
than the acetabulum, the testes contiguous, and the vitellaria extending from just 
behind the acetabulum to a point lwo-thir<ls the distance from ovary to anterior 
testis. In the large specimen the acetabulum lies directly in the fork of the 
intestine, while in the .small one it lies 200 microns behind it. 

These differences indicate that there are very marked variations within 
a species with respect to size and position of organs, dei)ending on age and 
on degree of relaxation of .specimens Since these characters have been utilized 
to a large extent in differentiating the species in this genus, it seems desirable 
to look more carefully into the bases for separating these species. 

The type species of the genus, scahrUhim, was described by Braun 

(1900 a, 1900 b) from a species of Molossus in Brazil. IMce (1931) described 
U. shillingeri from a single specimen taken from a muskrat in Maryland; h© 
considered this to be in all probability and accidental or abnormal host record 
Uroirema lasiurensis was named and descril)ed by .Micala (1932) from three 

specimens collected from a ix.*d bat, iMsiurus borealis, at Washington, D. C. 

Some specimens collected by Price from an unidentified bat in Texas (Price 
1931), and also some others from Ni/ciicciiis hiimcralis in Maryland, were examin- 
ed by Alicata and found to be identical with his new species. Later Macy (1933) 
reported the same species from Epiesicus f asciis in Minnesota, and described 
another new species, U. niiniitum, from Lasionijcteris noctivayans in Minnesota. 

' U. shilliiiycri was differentiated from the type species, U. scahridiim, 

on the basis of body size, relative size of suckers, distribution of vilellaria, 
distance between testes an<l size of eggs The body size is probably of no 
significance; the sj)arseiiess of Ihe eggs in the single specimen found by Price 
suggests a young fluke, or one which had been dwarfed by development in an 
accidental host. The acetabulum in both scabridiim and shillingeri is larger 
than the oral sudker, but in shillingeri both suckers are only about half 
large as in scabridum. The distribution of the vitellaria can be given very little 
weight in view of the variation shown by my specimens from Ngcticeius hii- 
meralis in Texas, which otherwise closely resemble lasiurensis. In the 
specimens referred to as U. lasiurensis by both .Micata and Macy the 
vilellaria extend posteriorly to the level of the anterior border of the 
anterior testis, but their figures show clearly that the specimens were some- 

what contracted. In living specimens it was observed that the relative position 
of the vitellaria varied considerably as the body was extended and contracted. 
Ill U. shillingeri the vitellaria arc situated further forward than in either 
scabridum or lasiurensis, but it is not unlikely that this is due to incomplete 
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development in a posterior direction. The spacing of the testes would appear 
to be of no significance, since in one of my si>ecimens the testes are con- 
tiguous while in the other they arc 180 microns apart. In Shillinger’s specimen 
the distance is 120 microns. The distance between oral and ventral suckers 
is not strikingly different in view of the difference in size of the l)ody. The only 
distinct difference between scabridiim and shiilingcri, therefore, would appear 
to be the size of the suckers and size of the eggs. The latter is given by 
Braun as 18 by 9 microns for scabridiim, whereas Price gives 22 by 15 microns 
as the size of the eggs of sliillingeri. Tlic possil)ilily of a shrinkage due to fixa- 
tion or preservation in Braun’s specimens should be considered, since in all 
other described forms of the genus the eggs are uniformly 21 to 26 microns 
long and 11 to 13 microns in diameter. 

U. lasiiirensis was stated by .\licata to occupy a position intermediate 
between scabridiim and shilliufjeri. It was tlifferentiated from the former by the 
extent of the vitellaria, by the smaller distance between the suckers, by the 
larger size of the ovary relative to the acetabulum, and by the smaller size 
of the suckers. It was differentiated Ironi shillincjcri on the basis of the body 
size and extent of the vitellaria. .\s already shown, neither of these characters 
constitutes a valid distinction. .Viiothor point of difference between Price’s 
description of sliillingcri and .Klicala's of lasiiirensis is the presence of a short 
pre])harynx in the former and its absence in the latter. In one of my specimens, 
however, a very short prepharynx is present and evidence of its ability to 
elongate is shown by the fact tliat the pre])haryngeal lumen extends a vShort 
distance down over the pharynx like a cap 

In the light of the additional data su])i)]ied by my specimens there is 
no good reason for considering lasiiirensis as sj)ecifically distinct from shil- 
UiKjcri, and the Jiame lasiiirensis ttierefore becomes a synonym of sliil- 
linyei'i. The differentiation of this North American form from the South Amer- 
ican scabridiim rests only on the much smaller actual and relative size of the 
suckers and of the pharynx, on the much smaller distance between the fork of 
the eso])hagus and tlie ventral sucker, and the larger size of the eggs. Unless 
collection of additional material should show intergradations or suggest errors in 
measurement, these distinctions a])i)ear to warrant the specific separation of 
iminneri li.’n scabridiim. 

U. miiiulam Macy ^933; was differentiated by its small size, relatively 
larger suckers, longer and n ore delicate esopliagus, relatively larger ovary, 
testes and cirrus pouch, presence of a .viiiinal receptacle, different po.sition of 
cirrus pouch, and shorter ccca. Macy apparently describes only a single sj>eci- 
men, and does not say whether others were founil The i)rcsence of a seminal 
receptacle is the only one of these characters which is really distinctive, all 
the others being possibly due to a strongly contracted condition of a young speci- 
men. For the present, however, it seems desirable to retain this species as a 
separate one. 


Dicrocoeliuiit rilcyi 

This species was described i)y Macy (1931) from the gall bladder and 
bile ducts of Tadarida cijtiacephala in Northwestern Oklahoma. 'Fhe gall l)la<i- 
ders of only six of the eight bats collected by me were examined, and only 
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one of these contained this flulkc. My specimens are somewhat smaller than 
Macy’s, fully extended specimens havin** a length of from 2 to 2.7 inm. hut with 
a diameter of only 360 to 580 microns The specimens agree in all other 
respects except the size of the eggs which in my si)ecimens measure 39 to 
41 microns by 19 microns, whereas Macy gives the measurements as 35.6 by 
19 microns. This constitutes a new host record for this fluke. 

Limatuluni diminiiluin n. sp. 

(Plate 2, fig. 3). 

Diagnosis. — A small, nearly spherical fluke, about 325 to 590 microns in 
length by 205 to 545 microns in width, the average body diameter (average of 
width and length) being 280 to 535 microns. Cuticle without spines. Oral sucker 
subterminal, from 90 to 150 microns broad and from 67 to 95 microns long, 
the average diameter (average of width and length) being 78 to 110 microns. 
Acetabulum situated about two-fifths of body length from anterior end, measur- 
ing about 50 to 70 microns in diameter and being, therefore, from one-half to 
two-thirds size of oral sucker. No prepharynx; pharynx about 25 to 30 microns 
long and 10 microns broad; eso])hagus short; ccca spreading wdde apart, at about 
right angles to long axis of body, pretesticular. Testes rather variable in size, 
usually nearly round, slightly anterior to or at level of acetabulum, about 65 
to 90 microns in diameter. Ovary oval, broader than long, about 75 by 110 
microns, situated between acetabulum and fork of esophagus in midventral 
line towards dorsal side, overlaid ventral ly by the large and much convoluted 
seminal vesicle, (lenital atrium with thick muscular wall, partially overlapping 
ventral sucker on right side. Seminal receptacle immediately behind acetabulum^ 
transverse in position, about 60 microns long and half as broad. Vitellaria com- 
posed of large elongated follicles, situated lateral to pharynx and oral sucker 
and anterior to sex glands Uterus mostly in transverse slings, occupying most 
of body posterior to acetabulum ami testes Kggs yellowish browm, 22 to 24 
microns long and 12 l(j 13 microns broad. 

HABITAT Intestine of a bat, Ngclicciiis Imn-icralis, taken at Houston, 

Texas. 

TYPE SPECIMEN . - Deposited in U. S. National Museum. 

This fluke was found in five of the eight bats examined. 

Three other species of Limalnium have been described. The type species, 
/v. Hmatuliim Braun, 1900, has a spiny cuticle, and is about 1 rnni. long with 
suckers no larger than those of the species here described. L. oldamoniensis 
Macy, 1931, (late spelled oklahomcnsis^ is also about 1 mm. long, with non- 
spined cuticle, and larger suetkers than in L. Hmatiihim. L. gastroides Macy, 
1935, is smaller, with relatively smaller suckers than either of the other species. 
L. limatuhim and L. oklamomensis have the acetabulum equal to or larger 
than the oral sucker. L. gastroides has the ventral sucker slightly but de- 
finitely smaller. L. diminiitum differs from Umafiilnm in its unspined cuticle and 
from all the other species in having the acetabulum much smaller than the 
oral sucker, in the position of the seminal vesicle directly ventral to the ovary, 
and in the more anterior position of the testes relative to the acetabulum. 
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Plate 1 

Fig. \ Capillaria palmata. Ventral ^iew of caudal end of male. 

Hg. 2 — CMpillaria palmata. I.atcral view of caudal end of male. 

Fig. ^- Capillaria palmata. Lateral view of caudal end of female. 
Fig. 4 - ■ Capillaria palmata. Vulval region. 

Fig. 5 — Allintoshius travassosi. Lateral view of caudal end of male. 
I'ig. 6 — Allintoshius trauassosi. Dorsal view of caudal end of male. 




Vm. 1 


Fig 2 
Fig- 3 
Fig. 4 


Plato 2 

— AUintosIiins trava^ssosL Vulval region of llirce different females, show- 
ing varying ap])carancc.s of lin-like cidieular expansions. The longiludinal 
culicular ridges are shown on the curvature in b, and the ovejectors 
arc shown in c. 

— Allinloshius travassosi. Caudal end of female. 

— IJmalnlum diminutum Ventral view. 

— Urotremu shillingeri, young, fully relaxed individual. 





The status of Protospirura vs. Mastophorus with a 
consideration of the species of these genera. 

B. G. Chitwood 
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[With 1 plate] 


During the past two years a number of lots of specimens of protospirurids 
from coyotes were submitted by the Bureau of Biological Survey to the Bureau 
of Animal Industry for identification. \ study of these forms and comparison 
of them with other specimens available in the U. S. National Museum Helminth- 
ological Collection brought to the writer’s attention the need for a reexamina- 
tion of the species involved in order to determine what characters may bo 
regarded as of generic and specific value. 

The genus Protospirura was i)roposed by Seurat ('1911) with P. mimidica 
Seurat, 1914, as type. Later Seurat (1915) transferred the species Lumbriciis 
muris Gmelin, 1790, to the genus Protospirura, and in 1916 he synonimized 
Mastophorus echiurus Diesing, 1853, with P. muris. Since M. cchiurus was* 
designated as type of the genus Mastophorus by Stiles & Hassall ^1905), this 
would appear to invalidate the genus Protospirura. However, the species falling 
into this group are of two very distinct types. The first group, exemplified 
by P. numidica, has bidentale or quadridentate pseudolabia; the stoma is lateral- 
ly compressed; the caudal papillae are sessile; the male tail is relatively short; 
and the vulva is usually, if not always, posterior to the middle of the body. 
The second group, exemplified by P. muris, has tri-, penta-, septa-, or novem- 
dentate pseudolabia; the stoma is cylindrical; the caudal papillae are stalked; 
the male tail is relatively long; and the vulva is anterior to the middle of 
the body. Because of these differences, it seems reasonable to retain both; 
Protospirura and Mastophorus, including in Protospirura the forms most closely 
related to P. numidica and in Mastophorus the forms most closely related to 
M. muris (Gmelin, 1790) n. comb. 

Of the species previously placed in the genus Protospirura, P. hamo- 
spiculata Neveu-Lemaire, 1927, has been placed in Habronema by Baylis (1931). 
and P. guianensis Ortlepp, 1924, appears to belong to the genus Spirura. The 
« well developed » stoma considered by Ortlepp as typical of Protospirura was 
illustrated in lateral view. The stomata of Spirura and Protospirura are both 
laterally compressed, w'hjJe that of Mastophorus is cylind.''ical or < well ‘le- 
veloped». The appearance of the stoma of P. guianensis, as shown by Ortlepp, 
might easily apply to that of Spirura or Protospirura, but the form of the 
pseudolabia and the presence of a ventral boss indicate that this species is un- 
doubtedly a member of the genus Spirura. The correct name, therefore, would 
be Spirura guianensis (Ortlepp, 1924) n. comb. 
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As previously defined, the {»enus Mastophoriis would include the follow- 
ing species now placed in the genus Profospiritra : P. muris, P. Columbiana, 
P. gracilis, P. lahiodentata, P. ascaroidea, P. oligodentafa, and P. marsupialis. 
However, there docs not ap])car to be sufficient reason for the separation of 
most of the above named species. The characters previously used for their 
separation appear to be inadequate. 

Stomatal length, used by Baylis (1027) and Neveu-Lcmaire (1927), de- 
l^ends to a large extent on the limits chosen, since exclusion or inclusion of 
the pseudolabia and the degree to which they are everted causes much diversity 
in results in a single species (Table 1). 

Other authors have used the number of teeth as a specific character. 
As pointed out l)y llsti (1035), the teeth should be studied l)y cutting off 

the head and splitting it longitudinally in order to ob.serve these structures 
in profile. In his work, however, llsii confused the prominences of the intro- 
dorsal amt intcrnovenlral papillae witli the teeth. The writer of this, article 

found a great variation in the number of teeth in every lot of material examin- 
ed and in no case were the teeth of a single pair ()f li])s identical. 

The absolute length of the sjiicules has been generally used as a specific 
character; however, as shown in table 1, there is loo great a variation in 

spicule length for this character to be significant; the same holds true for other 
body nieasuremenls. The number of genital papillae is also variable; there 
raa> be 2 or 3 pairs of postanal papillae or, in some cases, the third pair 

may be represented by a large unpaired papilla. 

There ap])ears to be only one nu)r])hological character by which any of 
the forms rcferrable to the genus Masloplioriis may be separated. The teeth 
in specimens from Itathis norwegiens as well as those from Felis catiis are 
sharper and longer than those Irom Gvonujs, Ovgzomijs, Tbomomiis, Pero- 
myscus and Canis latraiis: the lorms from Mas miisculiis are somewhat inter- 
mediate, the teeth being as large as in those from Hat I us novwegicus but blunt 
as in those from Geomys. The maximum systematic rank that the writer con- 
siders practical to give to the forms studied is varietal. Hence the .'■pecies 
Mastophoriis muris is considered as having variety minis n. var., with large 
teeth and a variety ascaroidcs n. var. with small teeth. The forms from Mus 
miisciiliis arc lumped for convenience with those from Rattiis norwegicus. Profo^ 
spirura columbiana, P. gracilis, P lahiodentala and P. oligodentafa are considered 
synonyms of Mastophoriis muris var. muris. Protospiriira marsupialis is coJi- 
sidered a possible syjionym of P. muris, and a restudy of this form might 
show it to be identical with one or the other of the two varieties proposed. 

The remaining species of Proto'ipinira, namely, P. niimidica Seurat, 1914, 
P. miiricola Gcdoclst, 1916, P. bound Orllepp, 1924, and P. suslica Schulz, 
1927 are retained in the genus Protospiriira. 

As may be seen in table 2, there are two distinct types of species in 
the genus Protospiriira-, the first, exemplified by P. niimidica, has very un- 
equal spicules, the second, exemplified by P. rnuricola, P. bound, and P. suslica, 
has equal or subcqual spicules. Other measurements and host relationships 
appear to be of little or no significance. Seurat (1916) states that P. niimidica 
has 2 or 4 teeth on each lobe of the pseudolabia. In the material from 
coyotes and from Peromyscus g. gossypiniis there are 4 distinct or 2 indistinct- 
ly divided teeth on each lobe. 
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Plate 1 

Figs. 1-17 “ Sketches showing labial dentition of Mastophorus miiris from var- 
ious hosts. 

1 paratyj)c of Proiospirura columbkina from Rattiis norwegicus ; 

2 “ from R. n. cdbiis^ 

3 — same as 2, but showing opposite lip; 

4 from same host as 2 ; 

5 — opposite view of lip shown in 4 ; 

0 - - external view, from « ral » ; 

7 — same as 6, but internal view; 

8, 9, 10 — from Miis miisciilis; 

11 — paratype of P. ascaroidea, from Geomys breviceps; 

12-15 from Tliomomys fossor (13, opposite lip from 15 opposite 
lip from 14); 

10-17 - from Peromysciis leiicopus (17 opposite lip shown in 16); 
F'igs. 18-22 — Labial dentition of Proiospirura mimidica. 

18-19 — from Canis lalrans (opposite lip shown in 18); • 

20-21 — from Peromijscus g. gossypinus (21 opposite lip shown in 

20 ); * 

22 — from P. g. megacephalus. 
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Chitwood : Status of Protospirura vs. Mastophorus. 




Life History and Epidemiological Studies on the Fox 
Lungworm, Capillaria aerophila (Creplin, 1839 ) * 
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The fox lungworm, Capillaria aerophila (Crepliii, 1839) was first found 
in Europe. Following the initial report others issued from Europe regarding 
the occasional recovery of the parasite from the respiratory tract of the fox, 
cat or dog. It Was not associated with epizootic disease, however, until 1919, 
when it was considered the ctiologic agent in lung involvement in foxes in 
Coimecticutt. Two years later Allen '1921. said regarding the lungworm: c This 
j)arasite may be found in the larynx, trachea, large bronchi; and often pro- 
ducing a chronic catarrhal condition that simulates distemper. The parasite is 
found in these conditions lying in symmetrical coils. It is very slender and 
about the same colour as the background and is therefore difficult to see». 

lUley (1921) encountered this parasite in foxes in Miime.sota, recording 
it in 12 o/o of the animals examined. He, hoAvicver, in this pioneer work con- 
fused the eggs with those of Tricluiris vulpis. Riley and Fitch (1921) made the 
same error, stating, « The charactenstic eggs of tills whipworm were found 
fairly abundant in 2 out of 21 foxes examined . There is no doubt, however, 
as pointed out by the writer (Christenson, 1935) that in both cases the parasite 
concerned was the lungworm. In 1922, Chandler made fecal examinations on 
69 samples from the foxes in Alaska, Canada and six states in the United States. 
In 17 eggs were found wliich agreed in morphology with those of the lung- 
worm. Hall (1922 a) found the lungworm obstructing the bronchi of a fox 
sent to the Bureau of Animal Industry. Later (Hall, 1922 b) he reports the 
parasite as occurring in the dog, cat, marlin and also possibly the wolf, further 
staling that it is a common parasite of the fox in North America, occurring 
in 19 of 53 fecal samples. Since these initial reports the lungworm has been 
found in all areas where foxes have been raised. 

There are numerous reijorls pointing out the seriousness of this parasite 
in North America. Jeffreys (1928) expressed the opinion that the lungworm 
occurred exclusively in the United Stales. Hanson (1928), Geyiir (1929), Er- 
rington (1930) and Swale (1931) all ix)int out the seriousness of the problem 
In central Europe Sprehn (1930) asserts that one can safely estimate a 10 «/o 
infection. Freund (1930) speaks insistently of the seriousness of the disease 
and Nocller & Schmidt (1932) point out that its distribution is apparently great. 


* The writer is deeply indebted to Dr. W. A. Riley under whom this problem was developed. He 
wishes also to acknowledge his gratitude Dr. D. E. Minnich and Dr. R. O. Green for making working facili- 
ties available, and to Mr. Edward Fromm for financial support of the problem 
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Table. 1. Lungworm Incidence in Northwest. 
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Extensive studies by the writer during the past few years show the 
gravity of the lungworm problem in the United States. Table 1 gives the 
results of these investigations. It is of interest to note tliat the 38 foxes 
examined in May, 1929 on Ranch 4 wiere native red foxes captured near Crescent 
City, Iowa. 

In connection with these investigations we had a rare opportunity of 
studying the results of soil contamination on Ringworm increase. At this time 
climatic conditions were ideal for the development of the eggs. On Ranch 3 
most of the pups were raised in farms near Milwaukee, Wisconsin. During 

late summer animals to be pelted were shipi3e(l to the highest, and coldest, 

part of the state where they were liberated on large furring ranges. In both 

the breeding pens and the furring ranges soil contamination with feces went 

on unchecked. 

Table 2 gives the results of these investigations. Data for 1927 were 
collected by Dr. Earl T. Dewey. Examinations were made by opening the 
trachea \Ndth entcrotomy scissors after first separating the infrahyoid musculature 
along the midline. Positive tliagnosis rested on gross observation, and while 
some infections were undoubtedly overlooked, this serves as an index of 
infection. 


Table 2. Rate of Increase in Liingworm Disease. 
1927 1928 


Range 

N,o 

No 

O/o 

Range 

N.o 

N.o 

o/o 

0/0 


Examined 

Infected 

Infected 

Examined Infected Infect. Increase 

A 

2159 

138 

6.4 

A 

2417 

362 

15.0 

8.6 

I' 

617 

37 

6.0 

F 

238 

10 

16.0 

10.0 

H 

2G4 

12 

4.5 

H 

368 

35 

9.2 

4.7 

K 

132 

6 

4.5 

K 

1682 

157 

9.4 

4.9 

S 

415 

29 

6.5 

S 

989 

149 

15.5 

9.0 

W 

1582 

119 

9.5 

W 

1551 

195 

12 5 

3.0 

Totals 

5199 

371 

6.2 av. 


7245 

938 

12.9 av. 

ca. 6.7 


LIFE CYCLE 


Few observations have been recorded on the life cycle of the fox lung- 
worm. Most \NK)rkers who express an opinion on the matter concur with Hall 
(1922), Price (1929; and Secord (1933) that infection results from the swal- 
lowing of the embryonated eggs Price summarizes the probably life cycle- 
in the following words; « The life history is probably direct, as in the case 
of the whipworms. The eggs are coughed up and swallowed, and pass out in 
the feces. Under favorable conditions the eggs develop until they contain larvae, 
and are then infective for other animals. These infective eggs are taken into 
the digestive tract through contaminated food and water. How the larvae get 
to the lungs from the digestive tract is unknown, but it may be assumed 
that they are carried there by the blood stream ». 

Jeffreys (1928) presented an entirely different picture, one due little 
credence. He considered an intermediate host to be essential and considered 
it to be a biting fly. Acooixling to his theory fly larvae ingested the eggs 
which would develop into larvae in the fly. These latter were injected into 
the blood stream and carried to the lungs. 

Although some points are lacking our studies add much new light on the 
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life cycle of the lungworm. The adult parasites live in the major air pas- 
sages. Distributional counts made on fox N.o 7,713 arc more or less typical 
of their distribution. A total of 1,301 adults were recovered; 19 occurring in the 
nasal sinuses; 12 from the laryngeal region; 514 from the trachea and 710 
from the bronchi, bronchioles and smaller air passages. In general, however, 
the more mature forms were in the larger ducts. Here fertilization takes place. 
The a])pearance of typical adults in situ is shown in figure 1. 



Fig. 1 — Adult lungworm in situ in the trachea of a fox — natural size 

;\fter fertilization the females produce the typical eggs which are di.s- 
charged into the air passages. Thc.se show bipolar truncation, terminating with 
plug-like opcrcula. The membrane is finely granular as suggested by Dujardin 
(1845) and Fiebiger (1928). In colour it is a deep brown, and it measures 
from 59 to 71 microns, by 32 to 3G microns, the average length being about 
95 microns. These ova nialde their way up the trachea in the phlegm and 
are swallowed, passing through the digestive tube to the outside. We have con- 
sidered the morphology of the ova in detail in a previous publication (Christen- 
son 1935 b). 

Under normal summer conditions the eggs are embryonated in 35 to 
50 days. Fig. 2 shows one containing the develoj)ed embryo. When these are 
sNvallowed in feces — contaminated food infection results. 



Fig. 2 — Embryonated e^ of the lungworm after an incubation period of 40 
days under optimal conditions. 
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Infection experiments have brought out some interesting facts. Six half- 
grown ginnea-pigs were fed massive doses of embryonated eggs without suc^- 
cess. Similarly six rabbits were negative, no lung involvement being detected 
at any time and no parasites recovered post-mortem. TXvo dogs likewise proved 
negative, although it has twice been reported from this host. 

Infections in cats in Europe have been recorded by Wedl (1855), Mueller 
(1889) and Neumann (1914). In the United States, Chandler (1922) recovered 
the Inngworm from 7 of 27 cats examined in Michigan and Dikmans (1931), 
reports on specimens taken froni a cat at Jeanerette, T.ouisiana in 1928 We 
have found it once in this brnt in Minneapolis. Thus the cat seemed the 
logical experimental animal. The following table summarizes our experiments; 


Table 3. Cat Infection Experiments. 


Series N.o of 

animals 

1 3 

2 6 

3 3 

4 10 


Date Infected 

Feb. 24, ’29 
Aug. 21, ’30 
Sept. 31, ’30 
Mar. 22- July 9, *31 


Date Examined 


Mar 2—9. ’29 
Nov. 5—7, ’30 
Nov. 8— 10, ’30 
May 13— Sept. 14, ’31 


Results at Aiifopsi/ 

N egative 
Negative (1) 
Negative (2) 
Negative {3) 


(,1) Two animals developed a severe cough on the 8lh and lOlh days respect- 
ively. The controls were normal Animal N « G passed limgworm ova on 
the 43rd. day. Post-mortem negative 

(2) All three developed the cough on the 7th and 8lh days. 

(3) Two developed a cough on the 8th and lOlh days. Small hemorrhagic 

spots were noticed in .several and the.se showed localized inflammatory 
reaction in sections. 

In the above experiments our examinalion consisted of a routine of 
gross observation of tlie nfajor ducts; compressor slide studies of i)arl.s of 

the lung tissues; attempts at Ilaerinan extraction of larvae from teased lobes^ 

and microscopic examinalion of sectioned and stained materials. In many of 

our slides localized inflammatory .si)ol.s suggested a transient pathology. 

Achieving this partial success with cats, foxes were next used. A three 
months old silver fox pup from worm-free parents was selected and fed ap- 
proximately 50,000 oVa At autoj^sy it appeared to be perfectly normal. A 
second pup was given 12 successive doses of embryonated ova at about 3-day 
intervals. Many of these were found to be passing through the intestine un- 
changed. The autopsy i)roved negative. Four additional foxes were fed embryonat- 
ed eggs during the period from beb. IG to Feb. 20, 1932, and examined in 
April. All proved negative. 

This failure to produce infection in foxes led to attempts to achieve 
it by the mixing of egg-contaminated soil from infected ranches with the 
animals food. At first this was ecpially negative until scrapings from the nest- 
box were used. Ten days after feeding, typical clinical manifestations of lung- 
worm disease were present and an autopsy 21 days after feeding partially de- 
veloped worms wiere recovered from the lower air passages. 

On the basis of these studies we can say that infection is direct and 
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no intermediate host is required. Eggs are embryonated in 35 to 45 days 
under optimal conditions and the larvae reach the lungs by the 7th to 10th 
day, presumably via the vascular system although our examinations of the 
blooil has been negative. The larvae leave the lung capillaries and enter the 
dlveoli, beginning their migration up the air passages. By 40 days they have 
reached maturity, equal numbers of males and females being present. The 
females deiK)sit ova which pass up the trachea, or are coughed out directly. 
Most of the eggs traverse the alimentary canal to the soil. 

Two heavily infected foxes were placed on cement floors from which 
the feces wert carefullj^ removed at regular intervals to determine the longevity 
of the adults. These ceased to discha.g-^ eggs in 8 and 11 months rcsi>ectively. 

The morphology of the adults has been considered by the writer (Christen- 
son 1035 a; in a previous publication. 

PATHOCiENIC EFFECTS 

All authorities agree that Capillaria can do tremendous damage, heavy 
infection usually ending fatally. Geyer (1929) stales: « Among the parasites that 
infect our ranches today, lungworm is the most treacherous and destructive. 
Perhaps more foxes arc destroyed by this parasite than all others combined 
excepting the disease distemper ». Swale (1931) corroborates this statement when 
he says; « Lungworm infestation is one of the most treacherous parasitic diseasejs 



b'ig. 3 -- Section through the trachea of a fox showing the ciliated epithelial 
lining and the lungworm in siiii. The parasite is cut through the region 
of the muscular vagina. Eggs are often « trapped » by the adventitious 
connective tissue covering over the parasites which gives the impres- 
sion that they are glued to the body of the worm as de.scribed. 
by some authors. 
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with which the fox rancher has to contend ». Certain aspects of the pathology 
have been described by Brandt (1029) and Freund (1930), especially the former. 

Brandt records a more or less heavy bronchitis, with a discharge of 
blcKMl-fleckcd mucus. The mucus membrane is, as a rule, swollen and red, 
occasionally with blood clots. The lung tissue is aedematous, with large, reddish 
atelectatic areas. Broiichopneumoiiic changes with suppurative discharge may 
accompany the other conditions. Secondary bacterial complications are frequent. 
In addition to these conditions we might include inflammation of the trachea, 
hemorrhage of the nasal mucosa, followed by visible bleeding from the nose, 
and congestion of the lungs due to the accumulation of mucus and necrotic 
tissue diseharges until the animal may succumb to suffocation. Fig. 3 shows 
the tissue-parasite relationship in a recently infected animal. 

EPIDEMIOI.OGICAL STUDIES 

Most fox ranchers agree that leaving a pen uninhabited over winter will 
free it from danger as a source of infection. There is, however, no ex- 
perimental l)asis for this conclusion. Moreover, it has been suggested by some 
writers (Stiles, 1902; Riley & Filch, 1921; Hanson, 1928 and Daykin, 1934) that 
heat be used in the sterilization of pens. Nothing is said by these workers 
regarding the temperatures which must be generated to kill the parasite ova. 
One of the most common opinions which one finds on the ranch is that shade 
is essential to the production of good pelts. Most velerinarions, on the other 
hand, advise against too much shade pointing out that the sun’s rays arc neefes- 
sary in the health of the animal. Nothing is given, though, as to how solar 
radiation affects fox health That studies are needed to analyse the influence 
of such factors in the environment of lungworm ova has been stressed by 
Freund (1930). 

As we viewed the proljlcm several things demanded solution: 1) the winter 
hardiness of lungworm ova, 2) their thermal death point with reference to heat, 
3) the relationship of the ultra violet rays to egg mortality, and 1) the ability, 
of the eggs to withstand drying, all of these factors obviously meteorological 
ill their nature. 


WINTER HARDINESS OF T.UNGWORM OVA 

The ova of some helininlhs have remarkable rosislencc to cold. Martin 
(1926) found eggs of Ascaris suilla could endure in moist conditions for as 
long as four years at temperatures ranging l>cl'wcen -5o to IQo C. Rroiwn 
(1928) kept ova of the human and pig A.scaris in various developmental stages 
alive over winter where the temperature fluctuated between - 12 and 33 q 
C. Owen (1928) found that between 71 to 80 o/o of the eggs of the dog ascarid, 
Toxocara canis, survived winter temperatures in the viciiiil^' of Minneapolis vvherq 
the lowest culture temperature recorded was -26° G. Nolf (1932) found that 
ova of the human Trichuris were susceptible to temperatures a few degrees 
alKJve freezing if exposed long enough. Eggs exposed 15 days at - 3® G. were 
all Idlled, whereas at - 12° C. only 30 o/o survived one day’s freezing, and 
none survived 8 days. Further experiments indicated that ova in early cleavage 
stages were more resistant to cold than later stages. Human Ascaris ova, 
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in comparison to Trichuris, were able to withstand these temperatures with no 
noticeable mortality. 

An attempt was made to simulate natural conditions as much as possible 
in our experiments. Five cultures were prepared by placing formed fecal masses 
from several infected foxes in shallow screens on the surface of soil-filled 
flower pots. Soil w<as added around the edges until only the surface of the feces 
was visible since digging by the foxes and tramping usually covers it under pen 
conditions. The cultures were allovs'ed to incubate at room temperature (26 to 
28^ G; for 77 days until November 7, 1930 when they were examined and 91 o/o 
of the ova were found viable. The cultures were then removed to the roof of 
the zoology building where they were left over winter. Moisture as added or 
snow removetl as needed. The actual culture temperatures were found to agree 
closely with the atmospheric temperatures as reported by the U. S. Weather 
Bureau of Minneapolis, whose recordings arc used in our graph (Graph 1). 
Upon warming the ova were found to contain motile larvae. On March 22 
counts were made and 50 o/o of the ova were found to contain living embryos. 
Some of the ova were fed to cats to test their infectabilily. The tyi)ical symptoms, 
i. e. wheezing and coughing were noted some 8 days after infection. Two controls 
were normal. A subsccpient examination of the cultures on April 13 showed 
the same approximate per cenlage of viability as on March 22. The follow- 
ing graph (Graph 1) records the average daily temperatures for the duration 
of the experiments. 

At the termination of these experiments ova had been subjected to 77 
days of incubation at temperatures of 26 to 28° G plus 139 days exposime to 
rigorous winter temperatures wh.ere the lowest actual reading recorded was 
-26<^ C. In spile of these 216 days of culturing only 40 o/o mortality occured. 
If Nolf’s findings that early developmental stages of parasite eggs are more re- 
sistant are verified, the lungiworm can withstand much lower temperatures than 
recorded here since the ova we used were embryonated when placed on the 
roof. 


HEAT AS FACTOR IN MORTALITY IN LUNGWORM OVA 


Several workers have advocated the use of heat to sterilize parasite in- 
fested fox pens (Stiles, 1902; Riley & Filch, 1921; Hanson, 1928; Freund, 1930* 
Daykin, 1934). No one as yet has reported experiments to determine temperat- 
ures lethal to the various ova which might be present. There are, however, 
ill the literature records on the thermal death points on ova of other parasites 
^vhich are suggestive. 

Wigdor (1918; jilaced eggs of 'foxascaris limbata in water to which 5 o/o 
potassium dichromate had been added and subjected them to an oven temper- 
ature varying between 49 to 60° C. At the end of 20 hours they were all 
dead. Ransom & Schwartz (1919) using decapsulated trichina larvae in saline 
found that if heated to 50o G they were stimulated to intense activity. With 
a rise in temperature they became sluggish or quiescent. When raised to 56o C 
or 56.5o G for five minutes the larvae were killed. A temperature of 35o G at- 
tained gradually resulted in the irreversible coagulation of the protoplasm. I.x)wler 
temperatures were fatal if maintained. Stiles (1921) found that eggs of the hook- 
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worm were killed at temperatures of 50 to GOo C. in one to five minutes, while 
above GQo C was instantly fatal. Asada (1923) showed that embryonated eggs of 
Ascaris died when heated to 50o C. foi* ten minutes or more. Tsutsui (1924) 
reported that 55o G was the highest temperature to which hookworm cultures 
could be raised and the larvae not killed. « Encysted » larvae were killed if sub- 
merged in 55o C. water, and feces were rendered sterile at 57o C. Caldwell & 
Caldwell (1928) kept eggs of the human Ascaris in moist cultures at constant 
temperatures of 10 to 50o G and found no development in 14 days, 38 o/o being 
disintegrated. The ova of the pig Ascaris were more hardy since 47 o/o were in 
the morula stage and 17 o/o beyond the early phase. Ostlund (1932) in un- 
published work found eggs of Toxocara canis to die between 60 to 65o G hn’ 
heated water and those of Ascaris stiilla and Capillaria aerophila between 55<» 
C and GOo C. M a dry heat ova of Ascaris suilla succumbed to the same 
temperature as before, namely 55 to GOo G. 

In our experiments ova of control-tested fertility were immersed in water 
while in the one-cell stage and heated with a steam aspirator device to be describ- 
ed in a subsequent note. Beginning at 75o C. cultures were heated at 70, 65, 60, 
55, 50, 45, 40 and 35o G. Following the experiments eggs were cultured under 
optimal conditions for five weeks to test their viability. 

The results obtained in these experiments conform closely with the thermal 
death points reported by other workers on other species. In the case of helminth 
eggs or larvae the irreversible coagulation of the protoplasm seems to occuil 
between 55 to 60° G. Such was found to be the case with the lungworm. Lower 
temperatures if sustained arc likewise lethal but no adequate quantitative studies- 
have as yet been made to determine the effects of such temperatures on the 
lungworm. The following graph (Graph 2) shows the actual temperatures and the 
lime consumed in the 55 and GQo G exj)erimenls. (Table 4). The tables (Tables 
4 and 5) shoiw the number of ova recovered after the experiments, the number 
viable, and the percentage of viability at the different temperatures. 




Graph. 2 — Showing the actual temperatures and the time consumed in the 
lethal and sub-lethal experiments. 



Table 4. Heat Experimenls — Series I. 


Culture Number 

Eggs Recovered 

Number Viable 

o/o Viable 

Temp. 

24 

30 

28 

93.4 

35oC 

25 

13 

12 

86.7 

40 

26 

17 

14 

82.3 

45 

27 

10 

9 

90.0 

50 

28 

18 

3 

16.6 

55 

29 

12 

0 

0.0 

60 

30 

18 

0 

0.0 

65 

31 

10 

0 

0.0 

70 

32 

8 

0 

0.0 

75 


Table 5. Heat 

Experiments — 

Series II. 


Culture Number 

Eggs Recovered 

Number Viable 

o/o Viable 

Temp. 

37 

31 

20 

95.3 

450 C 

38 

13 

13 

100.0 

50 

39 

15 

10 

66.0 

55 

40 

8 

0 

0.0 

60 

41 

11 

0 

0.0 

65 


Our experiments brinj? out that tempera lures a few degrees below the 
thermal death point arc fatal to many of the eggs. This fact lias been noted 
by other workers for other species. Boeck found a high degree of mortality 
ill Protozoa IQo C. lower than the actual thermal death point. In our experiments 
there was a marked increase in mortality at 55o C. whereas 50° C had little 
effect for the time endured. At GQo G all of the ova were lulled in both series. 
This corresponds to the temperature found lethal for lungworm eggs by Mr. 
Ostlund working in our laboratory using similar conditions of experimentation. 

ULTRA-VIOLET RADIATION AS A FACTOR IN EGG MORTALITY 

Although the lethal action of ultra-violet rays has been known for many 
years little has been done in the way of testing the influence of these rays 
on helminth eggs. That sunlight is lethal aside from the heat generated by the 
infra-red rays and the resultant drying has been pointed out by many workers^ 
In 1913 Faur^-Fremiet subjected eggs of Ascaris megalocephala to ultra- 
violet rays and found them affected in two ways: (1) segmentation was diminish- 
ed often to the point of complete arrest, and (2) anomalies were i)roduced. 
He found that not all regions of the ultra-violet spectrum, i. e. roughly between 
1,600 to 4,000 Ao were equally active but that those in the region of 2,800 
Ao were most effective while those at 2,060 A® were almost nil in their effects. 
Dognon and Tsang (1928) reported that 10 to 60 seconds radiation of the ova 
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of Ascaris megalocephala at 16o and lO® C was sufficient to kill 10 to 80 <yo of 
the ova. 

Nolf (1932) in the most critical of the experiments reported on the 

application of these rays to helminth eggs subjected ova of Trichuris trichiura 
and Ascaris lumbricoides to rays generated by two different lamps. The firsts 
used was a General Electric Sun lamp type S-1 which gives infra-red and 
visible light rays, and ultra-violet down to 280 m u (2,800 Ao). The second 

was a mercury quartz arc lamp whiqh gives little of the infra-red and visible 
rays but ultra-violet extending to 180 ni u (1,800 Ao), The ainoimt of ultra- 

violet was measured in terms of Clark’s zinc sulphide units (Clark, 1929). Ova 
were placed on ringed covers, approximately 2,P00 ova each, and before using 
were air dried for a few minutes. After radiation they were cultured to test 
their viability. 

Nolf found little difference in the effect of the two lamps in the first 
set of experiments. Ova were radiated for one Clark’s unit per day, the first 
cover receivmg one, the second two, the third three units and so on until the 
last had received ten applications on ten successive days. One unit destroyed 
nearly half of the Ascaris eggs but had little effect on those of Trichuris. Two 
units reduced viable Ascaris ova to 29 ^/o and those of Trichuris to 84 o/oi 

Three units destroyed practically all of Ascaris ova while 77 o/o of those of 
Trichuris survived. Using only the mercury quart? arc lamp ova were given 
continuous radiation. Continuous radiation of two units had nearly as great an 
effect on Ascaris as the three units administered one each on successive days. 
I'he effectiveness of the light, however, did not increase thereafter up to a 
10 unit exposure. In this third experiment Nolf administered continuous exjx)sures 
up to 20 units in an attempt to determine the lethal amounts. Ascaris ova 
shotwed only 1 o/o enduring 10 continuous units while 14 o/o of the Trichuris 
ov^a receiving all 20 units became embryonated. In a fourth experiment of the 
same sort 1 o/o of the Ascaris ova endured 12 units of exposure and 16 o/o of 
the I'richuris endured the full 20 units. Nolf concludes that the eggs of Trichuris 
are more resistant to the effects of ultra-violet than those of Ascaris^ and he 
explains the difference on the basis of the dark brown colour of the shell of 
Trichuris ova which might absorb the rays. 

In our experiments ova were obtained from Ihe proximal third of the 
uterus of adult lungworms. The debris was removed and the ova placed in 
Syracuse crystals in a thin film of distilled water and kept in a refrigerator 
until time for use. Through the courtesy of Dr. Wilhelm Stenstrom, Universitjs 
Radiologist, a now mercury quartz arc lamp and a room was provided for, 
study. The cultures were removed, the super-natant fluid decanted until but 
a thin film remained, and they w^ere then radiated using a 4.5 amp., 75 volt 
current at a distance of 12 inches from the culture. Doses of 1, 3, 5, 7, 9,. 
11, 13, 15, 17, 19, 21, 23 and 25 minutes were administered. Following this the 
eggs were cultured to test the per centage of viability. Controls were set up 
similar to the experimental lots bqt were not radiated. As a comparison parallel 
experiments were run on the ova of Ascaris suilla. 

The results obtained show that ultra-violet radiation in the doses ad- 
ministered are lethal to 80 o/o of the lungiw^orm ova in two minutes. (See 
Graph 3). All of the ova were killed within 10 minutes. In comparison 80 
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of the ova of Ascaris were killed in six minutes and all of them within 25 
minutes. 

It must be noted that in our experiments we have followed the procedure 
of medical roentgenologists in expressing the amount of exposure in terms of 
the amount of time consumed, the amount of electral energy used and the 



Graph. 3— Mortality in Capillaria and Ascaris ova following ultra-violet radiation. 

distance from object. This was done because of the present lack of an adequate 
uniform unit for expressing exposure to ultra-violet radiation. Nolf, on the 
other hand, used the zinc sulphide unit of Clark in his experiments. Our 
experiments were completed before the puldication of Nolf’s paper (complet- 
ed in April, 1932) and since facilities have not been available to carry on the 
experiments necessary to directly interpret our results in the terms of his we 
can draw no direct comparisons unless we consider the collateral Ascaria 
experiments run in both cases. Nolf, however, used the human Ascaris ova 
while we used those of Ascaris siiilla. These cannot be compared without 
reservations since the Caldwells (1928) found the ova of latter form more re- 
sistant to environmental factors than those of the human species. Graph 3 
fiummarizes our results. 

RELATIVE SOIL MOISTURE AS A FACTOR IN EGG MORTALITY 


It is a well-known fact that dessication has a deleterious action on the 
eggs of helminths. Some authorities consider it the most imjiortant factor in 
the distribution of certain parasites (Caldwell & Caldwell, 1928). Although ex^ 
perinients have been performed on the effects of drying on the eggs, no quant- 
itative studies have as yet been published as to the extent of soil drying which 
helminth eggs will withstand. Brown (1928) allowed ova of Ascaris suilla to 
dry on the walls of test tubes or placed them on filter paper. Eight days of 
drying was lethal to many eggs, while in 28 days only a few sluggishly motile 
larvae were found. All were dead in 37 days. The Caldwells (1928) in « plants » 
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of eggs of the human and pig Ascaris found that cultures in direct sunlight, where 
the maximum culture temperature was 55® C were dead and shrivelled in 
three days, t’wo and a half of which were clear. In further experiments 15 
hours of sunlight (three days exposure) was again lethal. In sandy cultures 
molile embryos became hyaline in 3 1/2 hours in dry sand, whereas if kept 
moist under the same conditions 09 o/o contained active embryos. The maximum 
temperature recorded was 41o G in these latter experiments. In shade Trichiiris 
ova were non viable in 14 days. Eggs kept moist in the sun showed 83 o/o of 
the pig Ascaris and 11 o/o of the human Ascaris had developed in 30 days. Cultures 
at varying moisture contents, i. e. (1) with 1 cc. water added daily, (2) 1 cc. 
added on alternate days, (3) 1 cc. every fourth day, and (4) a saturated culture 
showed eggs to develop more rapidly in 15 days in cultures 2 and 3 than in 
the saturated medium. It took 3 to 4 weeks for development in culture 4 

to approximate that in other cultures. In the case of these experiments, how- 
ever, the Caldwells fail to differentiate nor do they mention the interrelation- 
shi]) which might occur between the factors which might be acting as 

lethal agents. 

Spindler (1929) isolated eggs of the human Ascaris and Trichiiris from 
the feces, placed them on cover slips, and dried them under controlled temper- 
ature and humidity. At 22° C with a relative humidity of 57 ‘^/o, 97 'Vo of 
the eggs were dead in eight days, and at 30° C. 96 o/o of the eggs were dead, 
Eggs left exposed to dry in the laboratory were 70 o/o of them dead in 13 days, 
and 93 o/o in another series in 15 days. With a rise in relative humidity to 

77 o/o at 22o C the eggs died more ra])idly, 1 o/o being alive the 6th day and 
none on the 12th. \ saturated atmosphere at 30® C showed 95 o/o mortality) 

in 7 days, and complete mortality in 12 days. A second set of experiments 
gave similar results, whereas a third showed 5 o/o alive the 16th day. At 22o 
C they died more slowly, 7 o/o being alive the 7th day, and 6 o/o on the 20th 
day. In a second series only 22 o/o vs-Kirc dead on the 5th day. Cn the 38th 
day 76 o/o were dead and 21 o/o embryonated. In another experiment 67 o/o were 
dead on the 13lh day and 66 o/o on the 21st. 

Eggs were then incubated by Spindler in watch glasses on wet and dry 
soil. Eggs of dog Trichiiris were jnpetted into the surface of the soil and in- 
cubated at 22o C and 30o G in a saturated atmosphere. On dry soil at 30® G, 
98 o/o were dead in 29 days. At 22® C. death was not so rapid, 29 o/o being 
in late morula stage on the 29th day. 

In our work eggs of known fertility in the fresh feces of foxes were 
placed in butter moulds with sterile soil of varying moisture contents. The 
moisture content was determined by the standard method of the Bureau of 
Soils by weighing a small sample, heating it in a baking oven to drive off 
the moisture (106o C for 2 hrs) and reweighing. 

These studies (Table 6) show that ova of the lungworm are susceptible 
to drying, death occurring in two weeks at fluctuating humidities and a tem- 
perature of 26 to 280 c with a moisture content between 1.6 and 2.3 o/o. In 
sealed cultures varying from 5.6 to 7 o/o moisture content eggs developed with 
but slight mortality. From this per centage up to water the eggs will develop 
in the minimum time, other factors being optimal. 
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Table 6. Relative Soil Moisture Experiments. 


Culture N.o Soil Tape 

Date started 

«/o Moisture 

Results 

1 

Humus 

May 25, 1932 

1.6- 2.3 <Vo 

Ova degenerated in 2 wks. 

2 

Sand 

May 25, 1932 

1.6- 2.3 o/o 

Ova degenerated in 10 days. 

3 

Loam 

May 26, 1932 

15 to 13.6 o/o 

940/0 embryonated in 40 days. 

4 

Loam 

May 26, 1932 

10.2- 9.1 o/o 

930/0 embryonated in 40 days. 

5 

Loam 

May 17, 1932 

5.6- 7 o/o 

85o/o embryonated; 

950/0 in control 


Cultures were 

examined at 5 

day intervals 

and the results recorded. 


SUMMARY AND CONCLUSIONS 


These studies sho,w that the lungworm problem is a serious problem 
in all regions where foxes arc raised. In our limited examination of wild 
foxes from one locality the parasite was not found. Cals, however, naturally 
harbour the parasite and can experimentally be infected. Allliougli reported 
from dogs our two attempts to infect this host were negative. Rabbits and 
guinea pigs were like-wise refractory to its invasion. 

The life cycle may be briefly summarized as follows: .\dult parasites 
live largely in the major air passages and nasal sinuses. After copulation the 
females produce eggs which are either coughed out or arc swallowed travers- 
ing the alimentary canal to the soil. After a period of some 10 days under 
optimal conditions these are embryonated and infective. Infection results fol- 
lowing the ingestion of embryonated ova in contaminated food or water. The 
larvae arc liberated in the intestine, presumably migrate to the blood stream 
and arc carried to the lungs where they penetrate the alveoli. This requires 
7 to 10 days. As the parasites grow they tend to migrate up the air pas- 
sages where they come to maturity in about 40 days. The longevity of the 
adults is less than one year. 

The pathology is briefly discussed. Epidemiological factors governing 
limg^N'orm growjth are cold, heat, ultra-violet radiation and dessication. Taingw 
worm ova overwinter in these latitudes. They die at temperatures between 
55 and 60° C, although some will not survive the lower extreme. Ultra-violet 
radiation is lethal to them under experimental conditions, more so than to 
Ascaris siiilla. These rays in the solar radiation are probably an important 
factor in controlling the parasite. Drying is likcwiisc lethal as they will not 
develop and soon degenerate in relative soil moistures below 2.3 '>/o. Above 
5.6 to 7 o/o moisture content some ova die but many develop in a normal 
fashion. 
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Uma nova especie do genero Tanusiella 
Enderlein, 1916 * 

(Orthoptera: Pseudophyllidae) 

A. da Costa Lima 

Instituto Oswaldo Cruz, Rio de Janeiro — Brasil 

[Com 1 eslampa] 


O Professor Lauro Travassos, excursionando a Serra da Bocaina (SSo 
Paulo), teve o ensejo de apanhar o insecto que descrevo linhas adeanle. 

Trata-se de uina especie do j^eiiero Tanusiella Enderlein, 1916, at6 agora 
cxclusivamente representado pcla T. giitlifera Enderlein, 1916 apanhada no 
Espirito Sanlo. 

E possivcl que a forma aqui esludada seja uma variedade, ou talvez 
mesmo uma simples varia^ao do insecto que Enderlein descreveu. Todavia o 
aspecto das azas em T. guttifera absolulamente n5o esta de accordo com o que 
se observa em nosso exemplar (v. fig. 5). Dahi consideral-o perteiicente a 
uma nova especie, que designo Travassosi, contribuindo, assim, d justa ho- 
menagem que sc presta ao amigo c collega Prof. Lauro Travassos. 

Aldm de photographias, de frenle (fig. 1) e de perfil (fig. 2), do insecto, 
junto outras tiradas em vida, de modo a se poder fazer uma id6a da attitude 
curiosa assumida pelo mesmo quando alarmado • ou irritado. Eica, entao, im- 
movel e, levantando immedialamente as tegminas, exhibe as azas — que tam- 
bem se elevam — c urotergitos proximaes, vivamenle coloridos (figs. 3 e 4). 
Nesta attitude o insecto permanece, as vezes, mais de urn minuto, perniittindo 
que se o photographe em pose, como o fez o Snr. J. Pinto ao tirar taes 
photographias. 

Tanusiella Travassosi n. sp. 

F e mea. — Caheqa parda, variegada de amarello claro, esverdeado; de cada 
olho, para traz, uma faixa desta mesma cor. 

Antenna de cor parda escura, apresentando 4 distinctos anneis amarellos, 
claros; na esquerda, o I.® annel (a 8,5 mm. da base) comprehendendo o 
11.0 segmento e a parte proximal do 12.o; o 2.o (a 16 mm. da base), com 
preliendendo o apice do 20.o, o 21.o, o 22.o e o 23.o, em sua maior extensao; 
o 3.0, comprehendendo parte do 39.o, o 40.°, o 41. o, o 42. o e parte do 43.® ; 
na direita, o l.o annel (a 8 mm. da base), comprehendendo o 9.o, lO.o e parte 
do 11.0 segmento; o 2.o (a 14 mm. da base), comprehendendo do apice do 
18.0, o 19.0 e parte do 20.o; o 3.o, abrangendo o 33. o, o 34.o, e o 35.o 
segraentos. Os segmentos proximae.s, especialmente o l.o, apresentam-se varie- 
gados de amarello claro. 

* t. curioso que o Zoological Record, at^ o volume correspondente a 1936, nSo tenha feito refe- 
rencia aiguma ao genero Tanusiella . 
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Pronotum da mesma cor da cabe^a; com 2 faixas dorsaes longitudi- 
naes, amarellas pallidas, esverdeadas, que, continuando as 2 da cabe^, se diri- 
gem para traz e para dentro, at6 o 2.o sulco transversal e dahi divergem um 
pouco para t6ra at6 a termina^ao no bordo posterior do pronotum; em varios 
pontos do pronotum ha pequenas maculas redondas, negras e um tanto salien- 
les, umas maiores c outras menores. 

Pernas de cor amarella pallida, esverdeada, com faixas e maculas de 
cor parda; as tibias, comquanto distinctamentc variegadas de pardo, nSo apre- 
sentam as 2 ou 3 largas faixas pardas que se vem nos feraures; tarsos de c6r parda 
uuil'orme. Ambas as saliencias esternaes conicas, porem de vertice arredondado. 

Abdomen, em cima e no meio, com forte carena longitudinal; os 4 
lergitos proxirnaes de cor amarella clara, esverdeada (no fim de alguns mezes 
csla c6r- se Iransformou em ocracea ferruginosa) com a parte adjacente ao 
bordo posterior do c6r verde e, de cada lado, com 6 pequenas maculas ne- 
gras, circulares e desiguaes. Placa supragenilal trapezoidal, margem posterior r6cla. 

Tegminas tendo o campo anterior, islo a parte situada adeante da 
nervura media — que e verde clara — cor de chocolate escura, com varias 
das cellulas tendo, no meio, um macula verde; nesta parte escura ha uma 
pequena faixa purpurea, de cerca de 2 mm. de comprimento por 1 mm, na 
parte mais larga, obliquamente dirigida da nervura m^dia (no ponto de uniSio 
dos 3/5 internes com os 2/5 externos) ao bordo anterior; o campo posterior 
isto 6, a parte da tegmina situada para traz da nervura mediana, exceptuando 
uma pequena area apical, occupada por cerca de 12 pequenas cellulas, com a 
mesma edr do campo anterior e tambem apresentando no centro pequeninas 
maculas verdes, 6 de cor identica a da faixa obliqua do campo anterior, 
islo 6, de um vermelho purpureo, mais ou menos enfuscado para o bordo 
posterior; algumas das cellulas ao longo dcsle bordo apresentam pequena area 
pallida no centro. 

Azas (v. fig. 5), em sua maior exlensSo, negras, jx)r6m, com pontos 
ou linhas de cor purpurea e pequenas areas translucidas, de tamanho e for- 
mas variaveis, siluadas no meio das cellulas; a parte apical e restante, da 
aza, de contorno quasi circular, 6 de cor vennciha purpurea, e nella se 
acham incluidas 2 areas purpureas, esbranquigadas, uma maior e uma menor 
perlo do apice da aza. 

Comprimento; do corpo 22. mm.; do pronotum 4,75 mm.; das tegminas 12 
mm.; da aza 8,5 mm.; do femur anterior 10,5 mm.; do femur posterior 20 mm.; 
da tibia posterior 22,5 mm.; do ovipositor 11,5 a 12 mm. Maior largura das 
tegminas 8 mm. 

HOLOTYPO : — 1 femea apanhada pelo Prof. Lauro Travassos na Serra 
da Bocaina (S. Paulo), 8-1-1937; n.® 2871 da collec9ao do Instituto Oswaldo Cruz. 


Estampa 1 

Tanusiella Travassosi n. sp. 

Fig. 1 — Exemplar visto pelo dorso. 

Fig. 2 — Exemplar de perfil. 

Figs. 3 e 4 — Attitude observada quando o iiisecto esl^ irritado. 
Fig. 5 — Aza, detalhe. 


Photos J. Pinto. 






Sobre um novo genero de ciliado parasito da capivara 
Toxodinium n. gen. 

A. M. da Cunha 

Instituto Oswaldo Craz, Rio de Janeiro — Brazil 

[Com 2 figuras no texto] 


Ha tempos, em collabora^So com o Dr. Julio Muniz descreveraos algu- 
mas novas especies de ciliados parasites do iiitestino da capivara {Hydrochoerusx 
capybara) incluindo-^as no genero Cyclopostium. Reexaminando o nosso material 
verificamos que o senlido que davamos nessa epoca ao genero Cyclopostium 
era demasiado amplo, em desaccordo com o que acontece com outros ciliados 
incluidos em generos diversos lendo ix>r base differen^as bem inenores do 
que aqucllas existentes entre alguinas das especies entSo descriptas. 

Entre essas destaca-sc a cspccic denominada Cyclopostium vorax. 



Fig. 1 — Eschema de orgaiiisa^ao do genero Toxoditiium. 
Fig. 2 — Toxodinium vorax. 
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Na cspecie-typo do gciiero Cijcloposfium, C. bipalmatum parasita do ca- 
vallo, bcm como em outras especies do mesrao genero, existe na parte poster 
rior dots lufos de cilios collocados imi na face ventral, outro na dorsal quQ 
sc inserem em ciirtos appendices constitiiindo as organellas denoininadas can- 
(Mia. Pois bem, no Cyclopastium vorax esses appendices sSio subslituidos por 
duas linhas dc cilios que contornam o cor|30 do ciliado e que se achain collo- 
cados na siiperficie mcsrno do corpo, que nSo apresenta no iK)nlo de inser^ilo 
dos cilios nenhuma saliencia. Essas linhas formam dois arcos, um na face 
ventral, outro na dorsal c contornam o corpo quasi completamente apresentando 
apenas curias interrup^des nos dois lados do corpo do ciliado. 

Occorre ainda que cssa espccic, embora possua uma membrana espessa, 
6 completamente desprovida do rcvcstimeuto esquelctico cncontrado nas di- 
versas especies do genero Cijcloposiium. A falta de esqueleto externo acarrcta 
a incxistencia do bastonete esquelctico dorsal {Leiste de Bundle, liyella de 
Gcdoclst). 

Essas differcneas que acabamos dc apontar mostram ndo ser possivcl 
a perinanencia dcssa cspecie no genero Cyclopastium. A inexistencia ilo revest i- 
mento esquelctico levou Strclkow a criar o novo genero Trifascicnlaria que em 
tudo o inais, sc assemelha aos generos Tricaiidalia e Tripal maria. IToare, em 
trabalho rccente, cstabeleceii lambem u-m novo genero dotado de tres candaUa, 
diffcrenciando-se do genero Tricaiidalia apenas pela disposi^do do revcstimenlo 
esquelctico. 

No caso em questao, al(5m da ausencia do revestimento esqueletioo que 
se p6de facilmentc verifiear no desenho que acompanha o trabalho, existe ainda 
a differen^a na forma das caiidalia que sHo aqui substituidas por linhas de 
cilios disposlos em arcos. 

Achamos pois acertado, a cria 9 tlo para cssa cspecie de um novo genero 
cuja diagnose damos a seguir. 

Toxorliniuiti n. gen. 

Cycloposthiidae desprovido de revestimento csquelelico e dc bastonete es- 
queletioo dorsal. Os caiidalia silo substituidos por duas linhas de cilios dispostas 
em arco, collocadas na parte posterior, uma na face ventral, oulra na dorsal. 

ESPECIE 'VWO: — Toxodinium vorax (Cuiiha & Muniz, 1926). 
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Trypanosoma de um Roedor, Marmota flaviventris 
nosophora, achado em Montana, Estados Unidos. 

Emmanuel Dias 

Institnto Oswaldo Cruz, Rio de Janeiro — Brasil 

[Com 1 fijjlira no texto] 


Durante nossa estadia no Rocky Mountain f.ahoratory, Hamilton, Mon- 
tana, em Abril-Maio de 1937, foi-nos dado enscjo de examinar o sangue de 
alguns animaes, A procura de prolozoarios. 

A16m de um pequeno morccgo, ainda nSo idenlificado, examimimos 1 
especies de Roedores; 4 « woodchuckvS > (Marmofa flaviventris nosophora), 4 
« ground-squirrels ' (Citellus cohimhiamisX 4 porco-espinhos (Erethizon epixan- 
thum'j e 4 Peromijscus sp. Em 14 dcstes animaes a pcs({uiza de hemo-parasitos, 
feila a fresco, cm gotlas espessas e em esfregacos, foi negativa; apenas em 1 
« woodchuck ', ca^ado na estrada do Skalkoho, proximo a Hamilton, abundavam 
trypanosomas no sanguc peripherico. 

Em estado fresco os parasitos sHo dotados de rapido movimento de trans- 
la^no, depressa atravessando o campo microscoj)ieo, deslocando os globulos ver- 
melhos. Ap6s colora^ilo de esfregacos (alcool absoluto, Giemsa), observam-se 
os delalhes de sua eslructura, cujas principaes caracteristicas sflo. Niicleo oval., 
siliiado geralmeiite na parte media do corpo; blepharoplasto arredondado on 
em curto bastonete, collocado a alguma distancia da parte terminal; extremi- 
dade posterior afilada ou arredondada, nSo muito alongada; membrana ondu- 
lantc quasi sem pregas e muito esti'eila; protoplasina raras vezes cncerrando gra- 
nulacOes chromalicas e zonas vacuolares menos coradas; longo flagello livre. 

Medidas realisadas eni 10 trypanosomas destmhados a camara clara (v. fig ; 
mostraram os seguintes resultados, em micra: 


Extremidade posterior ~ Blepharoplasto 

M^dia 

2,1 

Ext re mo s 

1,4- 2,8 

Blepharoplasto — Nucleo 

4,3 

1,7- 

9,1 

Nucleo (maior diametro) 

1,7 

1,4- 

2,1 

Nucleo -- Extremidade anterior 

9,2 

4,9- 

11,9 

Flagello livre 

11,5 

9,1- 

20,3 

Comprimento total 

29,7 

27,3 - 

32,9 

Largura ao nivel do nucleo 

1,5 

1,4- 

2,1 


NSo foram vistas formas de inultiplicavao no sangue; apparentemente 
todos os trypanosomas eram formas adultas, havendo ja transcorrido a phase 
de prolifera^ao. 

.Pelas suas caracteristicas morphologicas cstc Trypanosoma figura no grande 
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j^rupo do Tnjpanosoma lewisi^ cujos numerosos representantes encontram-se prin- 
c*i[)almeiitc i*m Roedores (T. dutloni, T. criceti, T. cuniciili, T. microti^ T. pero- 
mysci, T. neolomae, etc.), cm Insectivoros. Desdentados, Garnivoros e Primatas. 



Trypanosoma parkeri. Formas do saiigue periph^rico da Marmofa, mar- 
cadas de . lamina Tixada pclo alcool absolute e corada pelo Giemsa. 

Por occasiao da nossa visita a Universidade da California em Los .\ngeles 
livemos opporlunidadc de mostrar iiossos preparados a Dra. F. D. Wood, que 
por sua vez nos fez examinar sen material de outros trypanosomas de roedo- 
res, entre os quaes o por clla recenlementc descriplo, Trypanosoma neotomae, 
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parasite dos rates Neotoma fiiscipes anneefens c Neotoma fuscipes macrods. As di^ 
mensOes de T. neotomae e de T. leivisi segiindo Wood (1936, p. 131) sap 
baslante proximas das quo obtivemos do parasite da Marmofa. Per cxemplo, 
o comprimento total desles Ires flagellados e, respeclivamenle, 29,4 - 29,2 — e 
29,7 micro, em media. 

A Dra. Weed teve ainda a boiidade do passar cm revista a bibliogra- 
phia americana sebre o assumpto, verificando iiao sc achar assignalado o try- 
panosoma do woodchuck, o qiie eiitao fizemos (Dias, 1936), deixando para mais 
tarde a descrip^So do flagellado. 

O exemplar de Marmota iiifcclado era portador de int'esta^Ao por jmlgas 
do genero Thrassis, em qiic infelizmente iiAo pescpiisamos formas de evolucAo 
do protozoario. Pordm, a frequciicia do parasitismo daquelles rofulores de 
Montana por taes siphonapteros e uma indica^Ao da possibilidade de sereni 
elles os transmissores naturacs do hemoflagellado. 

— Si cada um dos trypanosomas do grupo Icwisi constitue *)ii nAo uma 
boa especie, ou qiianlas csj>ecies on sub-espccics encerra o referido griqjo, 
6 actiialmente impossivel dizer-.se, nAo so devido a dcficiencia de conhecimcnlo 
sobre muitos delles, como, .sobretiido, pelu ine\istencia de urn criterio seguro 
a adoptar. Morphologicamenle, todos elles tern caraclerislieas geraes muito pro- 
ximas, e as ligeiras varia^Oes dc eslructura que em algims delles se observam,. 
poslo que em certos casos iK)ssam servir para distinguir com relaliva t^egii- 
ran^a delerminado trypanosoma de urn ou dois oiilros, nAo seriam enlretanto 
l)astantes para permitlir sua caraelerisa^Ao enlre todos os demais. 

Biologicaniente, em geral todos os parasites deslc gnq;)o nAo sAo pa- 
thogenicos e sAo dotados de grande especificidade cm rela^Ao aos hospedadores 
naturaes Esta ultima circumstancia tern prevalecido como elemento para sua 
distinc^Ao, nAo obstante saber-sc relative esse caracter da especificidade, de 
valor syslematico muito qucslionavel. 

Presentemente, admillir-se uma unica especie, T. lewisi, jiara todos os 
tryi)anosomas do grupo, ou acceitarein-se muitas cspecies ou sub-especics, sao 
ponlos de vista que ])odem ser arbitrariamente adoptados, porquanlo iiAo ilis- 
pomos de clementos para estabelecer um criterio dccisivo. 

Para designar o parasito que encontramos no sangue do woodchuck de 
Montana suggerimos o nomc Trypanosoma parkeri, em homenagein ao Director 
do Rocky Mountain Laboratory, Dr. H. R. Parker. 
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Liste systSmatique des Strig4id6s du DrSsil 
et du Venezuela 


Georges Dubois 

NeuchAtel - Suisse 

[Avec 1 planche] 


Les Strig<5id6s du Bresil ct du Venezuela ont etc I’objet de phisicurs eludes 
donl les plus importantes sont cellos de Westrumb (1823), Diesing (^1850, 1835, 
1858), Brandes (1888, 1890), Krause (1911), Lulz (1928), Szidat ' (1928, 1929\ 
Dollfus (1935) et Dubois "1933, 1930 a et b, 1937). La majeure partie dentre 
elles sont basees sur rexamen des riches materiaux collectionn(?s par Johann 
Nalterer, lors de ses voyages au Bresil (1817-1835), et dc^ijoses au Musee 
d’Histoire Naturelle de Vienne. Celle que publia Lutz, en 1928, esl consacreo 
aux Tr^malodes du Venezuela 

Les espi^ces connues acluellement sont au nombre de 35. Treize, seu- 
lement, figurent dans le catalogue des Treinatodes bresiliens public par Viana 
(1924). C’est la raison pour laquelle il nous a paru utile d’t^ablir une listd 
syst6matique des Strig^idds du Bresil el du Venezuela, dans laquelle il soil 
possible de trouver les indications concernant la .synonymie, la bibliograjihie, 
les holes et les collections i de chacune des espdees. 

Fainilia STRIGEIDAE Railliet, 1919. 

Subsubfamilia Sfrigeini Dubois, 1936 n 

Apharyngosirigea brasiliana Szidat, 1928, p 203, 207, 210; 1929, p 710, 
714'-715, fig. 15; Lutz, 1931, p. 310 (351). Hole Coclilearius cochleariiis (L.). 
Collection: Mus. Wien, 311. 11 est probable que Strigea ardearum Lutz, 1928, 
p. 118, 120, parasite de Herons diurnes et nocturnes, soil idenlique. 

Ophiosoma microcephalum Szidat, 1928, p. 203, 208, 212; 1929, p. 719, 
721, fig. 19. Holes- liuteo magniro.stris (Cm.), ('ircus eganeus (L.). Collection: 
Mus. Wien, 18, 30, 236, 260. 

Parastrigea cincta (Brandes, 1888) Szidat, 1928, p 205, 208, 212; 1929, ]). 
717, fig. 16. Syn. Holostomum cinclum Brandes, 1888, p. 67; 1890, p. 564, 591, 
pi. XLI, fig. 21, 22; Linstow, 1889, p. 53; Braun, 1892-93, p. 903; Viana, 1924, 
p. 103, 159, 166, 176, 182. Hole: Ardca sp. Collection: Mus. Wien, 199. 

Strigea bulbosa (Brande.s, 1888) Szidat, 1928, p. 205, 207, 210, 211; 1929, 
p. 702-703, fig. 9 a, b. Syn. Holostomum bulbosum Brandes, 1888, p. 67; 1890, 


> Mus. Wien Naturhistorisches Museum, Wien; Mus. Berl. ~ Zoologisches Museum der Univer- 
sitSt, Berlin; Inst Zool. Univ. Nap. ~ Instituto di Zoologia, U. Universita dl Napoli; Rossitten Institut fur 
SchUdiingsforschung, Rossitten, Kur. Nehrung; U. S. N M. ~ United States National Museum, Washington, D. C. 
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p. 595; Linstow, 1889, p. 42, 51; Braun, 1892-93, p. 903; Viana, 1921, p. 103, 
159, 165, 168, 176, 182; Holosiomum megalocephaliim Brandes, 1888, p. 67; 1890, p. 
595; Linslow, 1889, p. 90; Braun, 1892-93, p. 903; Viana, 1924, j). 131, 159, 
183, 185; Szidat, 1928, p. 210; 1929, p. 703, 752-753. Holes: Theristiciis caiulalus 
{UodA.) — Geronticus albicolUs^ Ajaia ajaia (L.) Elaiwides forficafiis (Ij.) — Nau- 
cleriis furcaius, Nyclibius grandis Gni. Collections: Mus. Wien, 11, 24; Inst. 
Zool. IJniv. Nap., 122. 

Stiigea elliptica (Brandes, 1888) Szidat, 1928, p. 205, 207, 211; 1929, p. 
691, 702, fig. 8. Syn. Ilolosfomttm vlUpticiim Brandes, 1888, p. 07; 1890, p. 595; 
lAnstow, 1889, p. 40; Braun, 1892-93, p 903; Viana, 1924, p. 11,5, 1,59, 168, 
180, 183. Hole: Bubo magellanicus Gin. Collection: Mus. Wien, 277. 

Strigea falconis var. brasiliana .Szidat, 1929, p. 698, fig. 5. Holes: Bnieo 
(dbicaudatus Vicill. — - Falco pterocles. Buieo magnirostris (Gin.), Falco siriulus 
Vieill., llerpetotheves cachinnans L., Sj)i:atdiis ornaliis (Daud.). Colleclion: Mus. 
Wien, 9, 107, 138, 153, 167, 256, 266, 275. Strigea ornithocgstis fnilz, 1929 scv 
rail semblable on idenlique a ,S. falconis brasiliana Szidat [Lutz, 1929, p. 129] 

Strigea nugax Szidat, 1928, p. 205, 208, 211; 1929, p. 705-706, fig. 11; 
Neveu-Lemaire, 1936, p. 216, 217. Hole* Bbea? on Mijcteria americnnn L. Col- 
lection. Mus. Wien, 2. 

Strigea sphaerocephala (Wcslruinb, 1823, nec Brandes, 1888), Dubois, 1937, 
p. 391-392. Syn. Amphistoma spbaerocephalam Westrumb, 1823, }). 396; Ilo- 
lostonwin sphaeroceplialum (Weslrurnby Diesing, 1850, p. 311; Crepliii, 1851, 
p. 284; Linstow, 1878, p. 79; 1889, p. 32; Braun, 1892-93, p. 003; e. p. Viana, 
1924, p. 148, 159, 190; llolostorna westrumbii Cobbold, 1860, p. 45; Viana, 1924, 
p, 148, 183, 191; Szidat, 1929, ]). 760; Ilolostomiim unci forme Brandes, 1888, 
p. 66 (/ICC Budol])hi, 1819); 1890, p. 591, Strigea sphaerocephala (Diesing) 
Skrjabin, 1923, p. 251; Slrigea unciformis Szidat, 1928, p, 205, 207, 211, 213 (ncc 
Budolphi, 1819); 1929, p. 701, fig. 7. Hotes: Pgroderiis fcutatus (Shaw) = « Co- 
racias juguluris ' , Ostinops decumanus Pall. = Oriolus cristatus Bodd. Collec- 
tion: Mus. Wien, 23, 146. 

Strigea vaginata (Brandes, 1888) Szidat, 1928, p. 205, 207, 210; 1929, p. 
704-705, fig. 10 a, /?; l.utz, 1931, p. 341 (352). Syn. Ilolostomiim vaginatiim 
Brandes, 1888, p. 6 4; 1890, p. 591, pi. XLI, fig. 2 4; Linslow, 1889, p. 41; Braun, 
1892-93, p. 904; Viana, 1924, p. 153, 159, 167, 183, 191; Lutz, 1929, p. 129; Gon- 
gijlura vaginata (Brandes,) Lutz, 1933, p. 31-35, 37-40, 41-42, (52-53, 54, 56, 
58, 59-60); Strigea ophiocijstis Lutz, 1928, p. 118; 1929, p. 129. Holes: Cathartes 
iiriihilinga Pelzeln, Coragijps atratiis (Bechsl.) = Vnltiir urubn^ Sarcorliamphiis 
papa (L ), Spizactiis ornatus (Daud), Cariama cristata (L.) 3 . Collections: Mus. 
Wien, 31, 36, 93, 103, 136, 244, 258; Mus. Berl., 2497; Rossilten. 

Subsubfainilia Cotijlurini Dubois, 1936 a. 

Apatemon globiceps Diiboi.s, 1937, p. 392 [nom. nov. pro \patemon sphae- 
rocephaliis (Brandes, 1888, nec Weslruinb) Szidat, 1928]. Syn. Ilolostomiim sphae- 


2 Materiel bresilten d^pos^ k I’InstItut zoologique de Naples. 

3 Les Tetracotyle "ichthyocysiis", "ophLcystis" et •Uheriocysiis’* (lutz, 1928, p 115-116; 1929, p. 
129) ^voluent en Strigea du type Holostomum vagtnalum Brandes Les parasites de Cartama cristata (L ) doivent 
correspondre h Strigea ophiocystis Lutz, 1928, p. 118 (cf. Lutz, 1929). 
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rocephalum Brandes, 1888, p. 65; 1890, p. 502-593, pi. XLI, fig. 20; e. p. Braun, 
1892-93, p. 903; e. p. Viana, 1924, p. 148, 159, 166,174, 183, 190; Strigen sphaero- 
cephala Lulz, 1928, p. 118 {nec Wcslrumb); Apatemon sphaerocepliahis (Brau- 
des, nec Westriimb) Szidal, 1928, p. 20.). 208, 213; 1929, p. 730-732, fig. 25; 
Neveu-Lemaire, 1936, p. 249, 251. Holes: Anas brasiliensis Gm., Cairina mo- 
schata (L.). Collection: Mus. Wien, 251. 

Apatemon graciliforniis Szidal, 1928, p. 205, 208, 213; 1929, p. 7.10, fig 

24; Lutz, 1931, p. 341 (352); Neveu-l.cmaire, 1936. p. 219. lldte: Cairina mo- 

schata (L.). Colleclioii: Mus. Wien, 251, 261 

Cardiocephalus brandesii Szidal, 1928, p. 205, 208, 213; 1929, p. 726-727, 

fig. 22. Syn. Holostomnm erraticum Braudes, 1888, p. 63-64; 1890, p. 591, pi. 

XLI, fig. 3, 1 [nec Rudolphi, 1809]; Liilie, 1909, p. 163; Viana, 1921, p. 116, 159, 
164, 180, 183, 190; Holostoma erraticum Railliet, 1895, p. 383; Strige.a biirsigcra 
Linlon, 1928, p. 30-33, pi. XI, fig. 68-72 [nec Brandes, 1888], Holes: Larus ar- 
gentatiis Pont., iMrus atricilla L., Imhis detawarensis Ord., Larus maculipennis 
Licht., Rhgncliops nigra L. Collcclion: 11 S N. M., 7951, 7952, 7953; Mus. Wien, 
113, 243, 270; Mus. Berl., 1406. 

Cardiocephalus physalis (Lutz, 1920) Dubois, 1937, j). 392. Syn. Strigea 
phy satis Lutz, 1926, p. 475; 1928, p. 117: 1935, p. 162 (174). Hole: Spheniscas 
magellanicus (Porsler). Collection A. Lutz. 

Cotylurus gallinulae (Lutz, 1928) Dubois, 1937, j). 392. Syn. Strigea gal- 
linulae Lulz, 1928, p. llij, 120-121, Hole: Oiseaii de I'ordre des Uulli. Collection 
A. Lulz. 

Cotylurus cornutus^ (Rudolphi, 1809) Szidat, 1928, p. 20.), 209, 211; 1929, 
p. 733-736, I, fig. 7 a-c, 13, 18, j)!, VllI; 11, fig. 20, 27. Syn SIrifjea tarda 
(Sleeiistrup, 1842); Lulz, 1928, p 118. Hole: Canard sauvage. Collection A. 
Lutz. 

Familia DIPLOSTOMIDAE Poirier, 1886. 

Subfamilia Diplostoinlnae Monllcelll, 1888. 


Subsubfainilia Diplostomini Dubois, 1936 a. 

Diplostomum alarioides Dul^ois, 1937, p. 392. Hole: Liitra brasiliensis Zimin. 
Collection: Mus. Wien, 566. 

Hysteromorpha compacla (Lutz, 1928) Dubois, 1937, p. 393. Syn, Alaiia 
compacla Lutz, 1928, p. 118, 120. Hole; Phalacrocorax oliuaceas (Humboldt) 
~ Carbo brasiliensis. Collection: A. Lulz ^ 

Lophosicyadiplostomuin satuniium Dubois, 1936a, p. 513. Hole: Pyroderus 
sciitatus (Shaw). Collection: Mus. Wien, 89. 


* Nous lie pouvoits donner ici la Ilste des synonymes de cette espfece. 

5 Dans son ^tude sur Tontoudnle de Hemlstomum trilobum (Rud ), Lutz (1931) ne mentionne pas 
‘•Alaria compacta* **, inais il ^crit: “Durch Vergleichung der anderen Quellen habe icli mich uberzeugt, dass von 
der Distanz der Fundorte abgesehen, kein Qrund vorliegt, an der l^ntitMt der von mlr in Rio de Janeiro 
gesammelten Species mlt H. tnhbus zu zweifeln, urn so mehr. als esTtch um nahe verwandte W.rte handelt. 
Das Vorkoinmen identlscher Oder liochst ahnliclier parasitlscher Wurmer in zwei entlegenen Weitteilen steht 
durchaus mcht vereinzelt da und es stimmt dann auch ihre Ontogenie uberein, soweit wir diese kennen”. 
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Lophosicyadiploslomum nephrocystis (Lulz, 1928) Dubois, 1937, p. 393. 
Syn. NeofUplostomiim nephrocystis Lutz, 1928, p. 117; Triplostomiim nephro- 
cystis Lutz, 1928, P- 118-119. Hole: Epervier rouge " riavilan bermejo ». Col- 
lection A. Lutz. 

Neodiplostonmm (Neodiplostomum) hiovafiim Dubois, 1937, p. 394. H6le. 
Parabuteo iinicinctus (Temni.). Collection; Mus. Wien, 517. 

Neodiplostomum branchiocystis Lutz, 1928, p. 117. Syn. Triplostomiim 
branchiocysiis Lutz, 1928, j). 119. Hote: Pifanyus sulphiiratus TL.). Collection; 
A. Lutz. 

Neodiplostomum (Neodiplostomum) coniciim Dubois, 1937, p. 393-394. 
Holes; Asio accipitriniis (Pall); Syrniuni hylophylum (Temm.), Accipiter pecto- 
ralis (Bonaj).). Collection; Mus. Wien, 527 (type), 96, 516. 

Neodiplostomum ( Neodiplostomum j elliplicum ^llrandes, 1888) La Rue, 
1920 a, p. 15, 17; Dubois, 1932, p. 396; 1937, p. 393 Syn. Hemistomum ellipli- 
cum Brancles, 1888, p. 59-GO; 1890, p. 586; Linstow, 1889, p. 29; Braun, 1892- 
93, p 902; Krau.se, 1914, p. 186-191, fig. Y„ Z i, A g, Bo, pi. VI, fig. 5; Viana, 
1924, p 115-116, 160, 168, 180, 182; Conchoyaster ellipticus (Brandcs) Lutz. 
1928, p 118, 119 rpMes Crotopliaya uni L, ('rofophaya major Gm., Piaya cayana 
L. Collections; Mus. Wien, 519 (type;, 87, 529; coll. .V. Lutz. 

Neodiplostomum (Neodiplostomum) microcotyle Dubois, 1937, ]). 394. Ho- 
les: liypomorjilinus uriibitinya Gin.). Micrastur semitorquatus (Vieill.) Collec- 
tion; Mus. Wien, 541, (type), 546, 549. 

Neodiplostomum (N eodiplostomum j rhamphasti Dubois, 1937, p. 394. H6te. 
lihampliastos erythrorhynchus Gm Collection: Mus. Wien. 518. 

Neodiplostomum (Neodiplostomum j travassosi Dubois, 1937, p. 394. H6- 
tcs: Scops cristafus (Daiid.), Syrnium perspicillatum ' l.ath. , Strix sp. Collection- 
Mus. Wien, 507, 530, 535 (type). 

Species inquirendae; << (lonchoyoster obesus > Lutz, 1928, p. 117, 119. Hole: 
Phalacrocorax olivaceus (Humboldt) ^ Carbo brosiliensis. Collection: A. Lutz. 

Posthodiplostomum yrunde Hliesing, 1850) Dubois, 1936 a, p. 513, Syn, 
Diplostornum yrande Diesing, 1850, p. 307; 1855, ]). 60, pi. I, I’ig. 1-12; 1853, 
p. 318; 1859, p. 424; Creplin, 1851. p. 286, 287; Leidy, 1858, p. 110; 1904, 
]). Ill; Molin, 1861, p 192; Limstow, 1878, p. 105, Ml, 143; 1889, p. 52; 
Monticelli, 1888, p. 12; Brande.s, 1888, p. 54-55; 1890, p 581, pi. XXXIX, fig. 
11, Braun, 1892-93, p. 582, 901; Bratt, 1902, p. 965; Nicoll, 1923, p. 171 
177; Viana, 1921, p. 121, 160, 166, 178, 182; Diplostoma yrande (Diesing) Cob- 
bold, 1860, p. 50, 51; Hemistomum yrande (Diesing) Krause, 1011, p. 222-220, 
fig. A,; Neodiplostomum yrande (^Die.sing) La Rue, 1926a, p. 15; Dubois, 193!^ 
p. 396; Hemistomum macropterum (etiquette; Mus. Wien) Braudes, 1888, p. 55- 
1890, J). 576, 581. Holes: Ayamia ayami (Gm.;, Herodias eyretta (Wils.). Col- 
lection; Mus. Wien, 513, 573, 579. 

Posthodiplostomum macrocot yle Dubois, 1937, p. 396. Hole; Rhynchops 
niyra L. Collection: Mus. Wien, 513. 

Posthodiplostomum microsicya Dubois, 1936 a, p. 513. Hole: Botaurus 
pinnatiis (Wagler) Collection: Mus. Wien, 515 (type), 551. 

Posthodiplostomum nanurn Dubois, 1937, p. 396. Hole: Butorides viris- 
cens (L.). Collection; Mus. Wien, 547. 

Sphincterodiplostomum musculosum Dubois, 1936a, p. 513. Hote: Agamio 
ayami (Gm.). Collection; Mus. Wien, 579. 



— 149 — 


Tylodelphys americana (Dubois, 1936) Dubois, 1937, p. 395. Syn. Pro- 
diplostomum americanum Dubois, 1936a, p. 513. Holes: Mycteria americana 
L., Tantalus loculator L. Collection: Mus. Wien, 505, 510 (type). 

Tylodelphys elongata (Lutz, 1928) Dubois, 1937, p. 395. Syn. Xlaria elon- 
gata Lutz, 1928, p. 118, 120’*. Hole: Poliocephalus dominicus (L.). Collection,: 
A. Lutz. 


Subsubfamilia Crassiphialini Dubois, 1936 a. 

Uvnlifer prosocotyle (Lutz, 1928) mihi. Syn. Coiichogasler prosocotijle 
Lutz, 1928, p. 118, 120. Crassiphiala prosocotyle (Lutz) Dubois, 1937, p. 396. 
HOte: Ceryle torquata L., Ceryle sp. Collections: Mus. Wien, 576; coll. A. Lutz. 

Subfaniilia Alariinae Hall et Wigdor, 1918. 

Alaria (Alarla) alata « (Goeze, 1782) Hall & Wigdor, 1918, p. 228 [cl’, 
observations de Diesing, 1850, p. 307-308 (^mat^riel Natterer)] et Lutz, 1933, 
p. 35, 40 (52, 57), pi. V, fig. 1-4. Holes: Canis (Thoiis) azarae (Wied.), 
Canis familiaris L. Collection A. Lutz. 

Alaria (Paralaria) clathrata (e. p. Diesing, 1850) La Rue, 1926 a, p. 16; 
1926 b, p. 277; Dubois, 1932, p. 394; 1935, p. 166, 168-172, fig. 13, 15, 17, 

19. Syn. Hemistomum clathratum e. p. Die.sing, 1850, p. 308; 1855, p. 61, pi. 

I, fig. 13 et 15; 1858, p. 318-319; Creplin, -1851, p. 274; Linstow, 1878, 

p. 40; Brandes, 1888, p. 60-61; 1890, p. 587-588. pi. XT., fig. 7, 9, 

II, 12, 13; Braun, 1892-93, p. 569, 582, 599, 699, 902; Benham, 1901, 

p. 68; Pratt, 1902, p. 978; Wolf, 1903, p. 605; Krause, 1914, p. 191-198, 
233, fig. Co-Gg, pi. VI, fig. 7; Viana, 1924, p. 103-104, 160, 161, 476, 182; 
Hacmasfomum clathratum (Di.esing) Uosscler, 1909, p. 389; Hemistoina da- 

thiata (Diesing) Cobbold, 1861, p. 47. Hole: JAitra brasiliensis Zimm. Colleclion- 
Mus. Wien. 

Alaria (Paralaria) pseudoclathrata (Krause, 1914) La Rue, 1926 a, p. 16- 

1926b, p. 277; Dubois, 1932, p. 394; 1935, p. 166, 168-172, fig. 14, 16, 18, 

20. Syn. Hemistomum pseiidoclathrafum Krause, 1914, p. 198-204, 233, fig. H 2- 
P2, pi. VI, fig. 6; Hemistomum clathratum (e. p. Diesing) e. p. Brandes, 1890, 
pi. XT., fig. 6, 8, 10 [« Jugendforra >]. Hole: Lutra brasiliensis Zimm. Collection- 
Mus. Wien. 

Podospathalium pedatiim (Diesing, 1850) Dubois, 1932, p. 397; 1935, p. 

147-158, fig. 1-9; 1936 a, p. 511. Syn. Hemistomum pedatiim Diesing, 1850, p. 309- 
1855, p. 61-62, pi. I, fig. 19-24; 1858, p. 319; Creplin, 1851, p. 275; Innstow, 
1878, p. 64, 65; Brandes, 1888, p. 61; 1890, p. 588, pi. XL, fig. 14; Braun, 
1892-93, p. 581, 880, 902; Krau.se, 1914, p. 229-231, fig. C3; Viana, 1924, p. 
140-141, 160, 163, 182, 187; Sprehn, 1932, p. 352; Hemistoma pedatum (Diesing) 
Cobbold, 1861, p. 47-48. Holes: Didelphis marsupialis L. = D. cancrivorus Gm., 
Metachirus nudicaudata E. Geoff. Collection; Mus. Wien, 550. 


6 Nous ne pouvons doiiner ici la llste des synonymes de cette espice. 
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Familia PROTERODIPLOSTOMIDAE Dubois, I93«a. 

Supersubfamilia PROTERODIPI.OSTOMIDI Dubois, 1936 a. 

Subfamilia Proterodiplosloniinae Dubois, 1936 a. 

Mesodiplostomum gladioliim Dubois, 1936 a, p. 514; 1936 b, p. 21-25, fig 
4 et 5. Hole: Melanosuchus niger (Spix^ -= « Crocodilus Jacar6 guagii Collection: 
Mus. Wien, 100 (type), 110, 94. 

Proferodiplostomum longum (Braudes, 1888) Dubois, 1936 a, p. 513; 1936. 
b, p. 14-18, 21, fig. 1 et 2. Syn. Diplostomiim longiim Braudes, 1888, p. 25, 51, 
55, 57, 61; 1890, p. 584, pi. XXXIX, fig. 1-9; Liiistow, 1889, p. 62; Braun, 1892- 
93, p. 569, 581, 582, 58o, 672, 901; Benham, 1901, p. 68; Pratt, 1902, p. 978; 
Wolf, 1903, p. 605; Rossetcr, 1909, p. 389; Viana, 1921, p. 129, 142, 160, 171, 
178, 184; Crocodilicola longus (Braudes) Poclie, 1925, p. 191; Neodiplostomum 
longiim (Braudes), La Rue, 1926a, p. 15; Dubois, 1932, p. 396; Dollfus, 1935, 
p. 638. Holes: « Crocodilus coroa», Melanosuchus niger (Spix) — « Crocodilus 
Jacare gua^u». Collection. Mus. Wien, 107, 110, 112, 113. 

Proterodiploslomum tumidulum Dubois, 1936 a, p. 513; 19361), p. 18-21, 
fig 3. H(Me: Caiman crocodilus (I..) — Crocodilus sclerops Sclmeid. Collection: 
Mus. Wien, 591 (type), 523. 

Species inquirenda: « Diplostome medusae Dubois, 1936 b, p. 75-78, fig. 
42 et 43. H6le: Caiman crocodilus <1. ) -- Crocodilus sclerops Schneid Col- 
lection: Mus. Wien, 591 (type), 523. 

Subfamilia Polycotyliiiae Moiilicelli, 1888. 

Cijstodiplostomum hollgi Dubois, 1930 a, p. 514; 1936 b, p. 34-38, fig. 10 
el 11. Holes: Caiman crocodilus ( L ) — Crocodilus sclerops Schneid. Caiman 
latirostris (Daud). Collection: Mus. Wien, 101 (type), 103. 

Ilerpetodiplostomum caimancola (Dollfus, 1935) Dubois, 1936 a, p. 514; 
1936 b, p. 38-41, 45, fig. 12-15. Syn. Crocodilicola caimancola Dollfus, 1935, p 
638-641, fig. 1-4. Hotes: Caiman crocodilus {L , ^ Crocodilus sclerops Schneid., 
Caiman lalirostris (Daud.),. ? Melanosuchus niger (Spix) — « Crocodilus Jacare 
guaQi'i . Collection: Mus. Wien, 104, 110, 118; coll. Dollfus, Paris. 

Herpetodiploslomum testudinis Dubois, 1936 a, p. 511; 1936 b, p. 11-15, fig. 
16-18. H()les: Torlues. Collection. Mus Wien, 111 (type), 111. 

Paradiplostomum abhrcviatum (Braudes, 1888) La Rue, 1926 a, p. 12, 15; 
1926 b, p. 277; Haitsma, 1930, p. 117; Dubois, 1932, p. 396; 1936 b, p. 45- 
19, fig. 19 et 20; Dollfus, 1935j jv 638,- Syn. Diplostomum abbranatiim Bran»i 
des, 1888, p. 55; 1890, p. 581-582, pi. XXXIX, fig. 15-17; lanstovv, 1889, p. 
62; Braun, 1892-93, p.. 901; Odhner, 1913, p. 312, 315; Viana, 1924, p. 96, 
142, 160, 171, 174, 178; Crocodilicola abbreviatus (Brandos) Poche, 1925, p. 191. 
Hole; Caiman crocodilus (L.) Crocodilus sclerops Schneid. Collection: Mus. 
Wien, 591. 

Prolecithodiplostomum caviim Dubois, 1936 a, p. 514; 1936 b, p. 30-34, 
fig. 8 et 9. Hote: Caiman crocodilus (L.) ~ Crocodilus sclerops Schneid. Colleelion: 
Mus. Wien. 104. 
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Prolecithodiplostomum constrictnm Dubois, 1936 a, p. 511; 1936 b, p. 25- 
30, 34; fig. 6 et 7. H'ote: Caiman crocodilus (L.) \Crocodiliis sclerops Schneidt 
Colleclion: Mus. Wien, 106 (type), 104, 98, 99, 101, 509. 

Supersubfamilia OPHIODIPLOSTOMIDI Dubois, 1936 a 

Heterodiplostomum lanceolatnm Dubois, 1936 a, p. 515; 1936 b, p. 57-61, fig. 
26-28. H6le: Coluber sp. Collection: Mus. Wien, 102 (type), 520. 

Ophiodiplostomum spectabile Dubois, 1936 a, p. 514; 1936 b, p. 50-53, fig. 
21-23. Hole: Dnjmobiiis bifossaius (Ifaddi.) — Coluber panlherinus (Dum. & 
Bib.). Collections: Mus. Wien. 120 (type), 109, 525; Mus. Berl., 1405, 2.196. 

Petalodiplostomiim ancploides Dubois, 1936 a, p. 514; 1936 b, p. 54-56, fig. 
24 et 25. Hole: Coluber sp. Colleclion: Mus. Wien, 97. 

Familia CYATHOCOTYLIDAE Poche, 1925. 

Subfamilia Prohemistoniinae Lutz, 1935. 

Mesostephanus fajardensis (l^rice, 1934) Lutz, 1935, p. 164, 167 (177, 180), 
pi. II, fig. 5; Szidat, 1936, p. 291, fig. ib (erratum « appendiculnioides >), 296. 
Syn. Prohemistomum fajardensis Price, 1934, p. 4-5, 6, pi. I, fig. 6; Dubois, 1935, 
p. 582; Szidat, 1936, p. 287; Mesostephanus prolificus Lutz, 1935, p. 100, 167 (173, 
180). Holes: Sula brasiliensis Spix, Sula leucogaster (Bodd ). Collection: IJ. S. N. 
M., 8696 (type), 8697; coll. A. Lutz. 

Mesostephanus infecundus Lutz, 1935. p. 160, 167 (173, 180); Szidat, 1936, 
p. 296. Hole: Fregata aquila (L.). Collection A. Lutz. 

Mesostephanus odhneri (Travassos, 1924) Lutz, 1935, p. 167, 168 (180), pi. 
I, fig. 5a, 8; Szidat, 1930, p. 294, fig. Id, 296. Syn. Prohemistomum odhneri 
Travassos, 1924, p. 835-838, fig. 1-3; Mathias, 1925, p. 14; Joyeux et Baer, 

1934, p. 209-211; Lutz, 1935, p. 160, 161, 163, 167 (172, 173, 175, 180); Dubois, 

1935, p. 582; Szidat, 1936, p 287, 290. llotc: Ni/ctanassa violacea (L.) [experi- 
mental]. 
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Planehe 1 

Fig. 1 — Neodiplostomum travassosi Dubois, 1937, do Stjrnium perspicillatum 
(Lath ). Mus. Wien, 535 (vuc venlrale). 

Fig. 2 — Neodiplostomum coniciim Dubois, 1937, de Sijrnium hylophylum 
(Temm.). Mus. Wien, 527 (vuc ventrale). 

Fig. 3 — Diplostomum alarioides Dubois, 1937. dc Liitra brasiliensis Zimm. Mus 
Wien, 566 (vue lat^ro-venlralc). 

Fig. 4 — Posthodiplostomum macrocotyle Dubois, 1937. de Ilhynchops nigra L 
Mus. Wien, 543 (vue venlrale). 
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INTRODUCTION 

Comparable to the progress made in our knowledge of the life cycles and 
relationships of the blood flukes (Schisfo.somatoidca) during the second decade 
of the present century has been the accumulation of data on the group of 
the Strigeoidea during the past 15 years. Most important of all these studies has 
been the discovery that these two superfamily groups, which have mature 
worms (marilae) so fundamentally different in appearance, are, in reality, fund- 
amentally related. The work of Cort, Faust, Sewell and other investigators 
demonstrated that there was close relationship between the apharyngeal fork- 
tailed cercariae, which were found to develop into schistosomatoid flukes, and 
the pharyngeal fork-tailed cercariae. Following the earlier experimental studies 
of Lutz (1921), Ruszkowski (1922) and Mathias (1922), the investigations of 
Szidat (1923-1929) furnished conclusive proof that the latter type of cercariae 
underwent a profound metamorphosis during an encysted metacercarial stage in 
invertebrates or lower vertebrate hosts and that these metacereariae, when in- 
gested by higher vertebrates, developed into mature slrigeoid species. Several 
previous workers had logically related these metacereariae (tetracotyles, diplo- 
stomula, etc.) to their adult worms, and a few feeding experiments liad con- 
firmed this hypothesis, but the demonstration of the transformation from the 
cercaria to the melacercaria constituted the fundamental proof of the hypothecat- 
ed link in the life cycle of this superfamily group. 

Interestingly enough, the elucidation of this problem by various groups 
of workers has been confined almost exclusively to species belonging to the 
families Strigeidae Railliet, 1919 (setisii stricto) and Diplostomidae Poirier, 1886 
Csyn. Alariidae Tubangui, 1922), while practically no attention has been given 
to members of the family Cyatliocofijlidae Poche, 1926. It has been assumed 
that the number of species of this latter family is quite small, an assumption 
which is probably correct when the other family groups of the Strigeoidea are 
considered. Nevertheless, the recent studies of Gogate (1932), Szidat (19.33)^ 
.Wisniewski (1934), Price (1934), Mathias (1935), Lutz (1935'! and others in- 
dicate that there are at least six known genera of Cyathocotylidae, with as many 
as 20 or more known species. 

The type species of the genus Cyathocotyle was described by Miihling, 
in 1896. A second species, C. f rater na, was described by Odhner, in 1902. Other 
species, reported as belonging to this genus, are as foUotwis; orientalis (Faust, 
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1921); melanittae (Yamaguti, 1934); teganuma (Ishii, 1935); fusa (Ishii & Mal- 
suoka, 1935); and gravieri (Mathias, 1935). 

In 1913, Odhner created the genus Prohemistomiim for the species vivacv- 
(Sonsino, 1892^ syn. spiniilosum Odhner, 1913. To this genus have been added: 
appendiculaium (Ciurea, 1916); ovatiis (Katsurada, 1914, fide Ciurea, 1916); in- 
diistrium Tubangui, 1922; odhneri (Travassos, 1924); joyeuxi (Hughes, 1929; 
Joyeux & Baer, 1934); serpentum (Gogate, 1932); fajardensis (Price, 1934); ap- 
pendiculatoides (Price, 1934) and syriacum (Dubois, 1935). In 1933, wSzidat creat- 
ed the genus Linsiowiella for the species viviparae, and the following year 
Wisniewski referred to this genus the adult Cyathocotyle orientalis (Faust, 1921). 
In 1935, Lutz created three new genera, to receive certain species previously 
placed in Prohemistomum and two other species newly described by him. The 
species industrium (Tubangui, 1922) was transferred by Lutz to the new genus 
Prosostephanus; the species serpentum (Gogate, 1932), to the new genus 'Gogatea; 
the species appendiculaium (Ciurea, 1916), fajardensis (Price, 1934), appen- 
diculatoides (Price, 1934) and possibly odhneri (Travassos, 1924), as well as 
prolificus (Lutz, 1935) and infecundus (Lutz, 1935), to the new genus Meso- 
stephanus. 

In 1936, Dubois proposed an elaborate classification of strigeoid families 
and genera, based essentially on the Poche system (1926). This classification 
concerns us in this study only in so far as the cyathocotylid species are in- 
volved. The family Cyaihocotylidae Pochc, 1925, with two subfamilies, Cyatho- 
cotylinae Muhling, 1898, and Prohemistominae Lutz, 1935, is combined with 
the family Brauninidae Bosma, 1931, to form the new superfamiJy Cyathocotylides 
Cisic)^ which is co-ranked with the superfamily Strigeides (sic)^ under the 
supersuperfamily Strigeida Poche, 1926 (syn. Strigeoidea Railliet, 1919). 

SOURCES AND AMOUNT OF PRESENT COLLECTION 

The material which we have available for study consists of the follow- 
ing specimens: 

1. One vial of several specimens obtained from the small intestine of a 
domesticated mallard duck (Anas boschas), from Peiping, China, Nov. 12, 
1921. 

2. One vial of four specimens obtained from the intestine of a domestic goose 
(Anser sp.), from Foochow, China, March 21, 1935. 

3. One vial of four specimens obtained from the intestine of a domestic chicken* 
(Gallus gallus domesticus), from Foochow, China, July, 1936. 

4. One vial of 16 specimens obtained from the intestine of the bamboo chicken 
(Bambusicola thoracica), from Foochow, China, December, 1934. 

5. One vial of five specimens obtained at necropsy from the intestine of a 
badger (Meles leptorhynchus), from Foochow, China, June 14, 1935. 

6. One vial of several specimens obtained at necropsy from the intestine of 
the palm cat (Pagiima larvata), from Foochow, China, March, 1935. 

7. One vial of several specimens obtained at necropsy from the intestine of a 
marten (?) {Mustela sp.), from Foochow, China, Feb. 14, 1935. 
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PRESENTATIOxN OF DATA 
Cyathocotyle szidatiana n. sp. 

(Species named in honor of Professor L. Szidat) 

HOST: — Ana5 boschas (natural infection). 

LOCALITY : — Peiping, China. 

DATE: — Nov. 12, 1921. 

A considerable number of these minute flukes was removed at autopsy 
of the host. They vary strikingly in their contour and size but average 0.588- 
0.622 mm. in length, 0.450 mm. in breadth and 0.472 mm. in greatest depth, 
when fixed in steaming 2 per cent formaldehyde. In general, their appearance 
is more like that of an ascidian than a tremalode. In ventral view (PI. 1, 
fig. 1) the organism is broadly ovate, but in lateral view (PI. 1, fig. 2) it has 
more the outline of a mitten with a short thumb and no individual fingers. 

The oral sucker, which averages 77 microns in length Ijy 88 microns 
in width, is terminal on the « thumb-like >> extension of the organism; the 
smaller, distinctly muscular acetabulum (50-66 microns by 33 microns) is situated 
on a slight elevation some little distance behind the bifurcation of the intestine, 
just in front of the anterior rim of the holdfast organ. This latter organ is a 
relatively thick -walled, cylindrical, ventral extension of the body, measuring 
0.270 mm. in diameter and possessing a deep concavity. On the inner aspect of 
its rim there are approximately six separate sucking petals. .\t the posterior 
extremity of the worm there is a crater-like invagination, the genital atrium. 

Within the oral sucker there is a slightly obovate-to-pyriform pharynx, 
measuring 66 microns long by 50 microns broad, and an extremely short 
esophagus, which bifurcates to form a pair of broadly bowed ceca, which, in 
turn, terminate blindly some little distance in front of the genital atrium. 
The excretory system has not been studied. 

The primary male genital organs consist of two large subspherical testes 
(0.180 mm. by 0.160 mm), lying in tandem on the left side of the body in a 
slightly oblique plane. The cirrus apparatus consists of an elongated, retort- 
shaped envelope, the cirrus sac, which is at times considerably contracted 
and is bent on itself in its posterior half. Within the head of the cirrus sac 
is the seminal vesicle, following which the male genital tube narrows to pass 
through the region of the prostate glands. In its posterior third there is a 
relatively distinct, muscular penis, which is fashioned as a hollow capillary 
tubule, capable of considerable exsertion from the sac. The subspherical ovary 
(88 microns in diameter) is situated in the midplane of the anterior testis on 
the right side of the organism. The vitellaria are relatively small, distinct, ovoidal 
to polygonal follicles, with densely granular contents. They occupy the lateral 
fields all the way from the oral sucker to the posterior end of the body 
(PI. 1, fig. 1), and, at times, may encroach on the median longitudinal portion of 
the worm, dorsal to the anterior testis. The exact positions of the seminal re- 
ceptacle and ootype have not been determined, although they probably lie be- 
tween the ovary and anterior testis. 

Only a few eggs (one to five) have been seen in each worm. They are 
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broadly ovoidal, operculate, immature, and measure approximately 143 by 86 
microns. They are discharged through the uterine pore, which opens into the 
genital atrium to the right side of the cirrus organ. These eggs are considerably 
larger than those described for C. prnssica, C. fusa and C. rjravieri, and are some- 
what larger and narrower than those described for C. fralerna. 


Linstowiella (?) lutz! n. sp. 


(Species named in honor of Professor A. Lutz) 


HOSTS:— -(1) Gallus gallus domesticiis (type), (2) Anser sp. 

LOCALITY : — Foochow, Fukien Province, China. 

DATES: — (1) July, 1936; (2) March 21, 1935. 

The specimens from the two hosts are specifically indistinguishable. From 
the ventral aspect, they are obovale-qiiadratc in contour (PI. 1, fig. 3), with 
a large ventral concavity and a dorsal convexity. The body measurements, range 
from 1.4 to 1.7 mm. in length by 1.1 to 1.2 mm. in breadth. From ventral 
view' the holdfast organ is not readily seen. The acetabulum is lacking. The oral 
sucker is urn-shaped, measures about 137 microns in greatest diameter and 
100 microns in depth and is antero-vcntral in position Tlic pharynx has a 
longitudinal measurement of about 82 microns and a transverse diameter of 
96 microns. The esophagus divides almost immediately })ehind the pharynx 
to form the two coca, which' end blindly a short distance behind the posterior 
border of the testes. 

The testes are ovoidal to ovoidal-elongated organs, situated on either side, 
behind the middle transverse plane (PI. 1, fig. 3) or in a distinctly oblique 
plane in the middle third of the l>ody. The left testis is apparently always 
somewhat anterior to the right testis. On the left side of the body is the cirrus 
sac. It consists of a slightly curved, elongated, anterior portion, which contains 
an anterior « cap » of tightly pac.kcd spermatozoa and a more median highly^ 
coiled seminal tubule, a relatively short, more j)ostcrior region, surrounded by 
jjrostate glands, and a long narrowed region containing the penial organ, which 
may be exserted some distance through the male genital pore and genital atrium. 
(See PI. 2, fig. 1). The ovary is a small, ovoidal organ, some distance anterior 
to the right testis. A short oviduct leads directly to the ootype. No seminal 
receptacle has been distinguished. The vitelline follicles are large, distinct, densely 
granular bodies, oval-elongated to polygonal in contour; they may be confined 
entirely to the lateral fields, but at times encroach on the median longitudinal 
field. They extend from the bifurcation of the gut (or slightly anterior to this 
plane) as far posteriad as the subcaudal region. The distinctly muscular uterus 
is a relatively short, slightly coiled tubule, for the most part traversing the mid- 
plane to open posteriad into the genital atrium on the right side of the cirrus 
organ. The uterine eggs number up to 36, are typically strigeoid in type and 
measure 122-129 microns by 80-107 microns. 
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Linstowiella (?) bambusicolae n. sp. 

HOST : — Bambusicola thoracica. 

LOCALITY: — Foochow, Fukien Province, China. 

DATE : ~ December, 1934. 

This fluke (PI. 1, fig. 4) is quite symmetrically oval from the ventral 
aspect, with a large concavity of circular contour sculptured out of the venter 
and with a somewhat convex dorsum. It has an average length of about 1 mm. and 
an average breadth of about 0.7 mm. The diameter of the ventral concavity is 
about 0.58 mm. Arising from its depth is the large holdfast organ, whose dia- 
meter and elevation from the concavity vary considerably, due to muscular ele- 
ments, especially in its rim. There is no acetabulum. 

The oral sucker is circular in outline, has a diameter of about 112 
microns and opens ventro-anteriad. Immediately within it there is a sub- 
spherical pharynx with a diameter of about 75 microns. The esophagus, which 
has a length of about 100 microns, forks just anterior to the rim of the central 
concavity. The ceca terminate blindly towards the posterior end of the concavity. 

In the specimens studied the two subspherical testes, about 130 microns 
in diameter, are both situated on the left side of the body; the anterior one 
lies meso-anteriad to the posterior one. The conspicuous cirrus sac has a large,* 
rounded anterior end in the region of the anterior testis and begins to narrow 
appreciably at the level of the posterior testis. Behind this region it bends slightly, 
and proceeds as a narrow tubule to the posterior end of the worm, where it 
opens into a small, inconspicuous genital atrium. The anterior third of the 
cirrus sac is occupied by the slightly torted, Sv^^x)llen seminal ve.sicle, which 
then narrows considerably as it coils through the middle portion of the cirrus 
sac, passing en route through a short length of prostate glands. In the posterior 
two-fifths of the sac there is a stiff, capillary penial organ, which is somewhat 
curved and is capable of ex.sertion for a distance of at least 150 microns outside 
the genital atrium. The ovary is a small subspherical organ of about 75 microns 
diameter, lying in the anterior right quadrant dorsal to the circular concavity; 
it is so completely masked by the dense granules of the vitelline glands that it 
is hardly visible in in iota moimts. A short distance meso-posteriad is the 
ootype. The large ovoidal-poiygonal vitellaria pack the dorsal portion of the 
worm from the region of the esophagus to the subdistal region. They encroach 
considerably on the middle fields, lying at times over the testes, cirrus sac and 
uterus. The uterus is usually confined to the median longitudinal third of the 
fluTke, from the head of the cirrus sac to the genital atrium, in which case 
it contains at most only a few eggs. At limes, however, as many as 25 uterine 
eggs may be present, when the uterus is found to bend far out into the lateral 
fields. The typical strigeoid eggs average 128 by 79 microns. 

Travassosella pagumae n. g., n. sp. 

(Genus named in honor of Professor L. Travassos) 

HOSTS:— (1) Paguma larvata (type), (2) Miistela sp. 

LOCALITY: — Foochow, Fukien Province, China. ^ 
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DATES; — (1) March 1935; (2) February 14, 1935. 

These flukes (PI. 2, fig. 2), which are assigned to this new genus and 
species, are typically elongated-obovate in contour, when vie;wed from the ventral 
aspect, although some fixed specimens arc considerably broader. An average 
specimen measures 1.6 mm. in length by 1.0 mm. in greatest breadth, which 
is somewhat anterior to the equatorial plane. In such a specimen the ventral 
concavity is oval in outline, measures 117 microns in length by 80 microns in 
breadth, and may have an elevated holdfast plug nearly filling the concavity or, 
in case the holdfast organ is depressed, may only have its rim lined with a 
large muscular inner border. The dorsum of the fluke is considerably arched. 
An acetabulum is lacking. 

The oral sucker is small, being about 116 microns in diameter, is close- 
ly appressed to the body wall, is sublerniinal and opens ventro-anteriad. The 
subspherical pharynx has a diameter of about 75 microns. An esophagus is 
apparently lacking; the intestinal ceca originate directly from the posterior end 
of the pharynx and extend within the ventral concavity to the posterior border 
of the depression, not extending into the conoidal posterior portion of the worm; 

The two large conspicuous testes are each about 55 microns broad 
and 50 microns long. They lie one in front of the other in the center of, 
and nearly filling, the ventral concavity. The cirrus sac is a long straight tube, 
with a total length of somewhat more than 1 millimeter. The anterior end ij 
broad and rounded and is filled with a slightly twisted seminal vesicle. The 
middle third is slightly smaller in diameter and contains a narrowed tubule 
which traverses a long prostate gland. The terminal third is more narrowed and 
surrounds the penial organ, which is not usually exserted outside the conical 
invagination of the genital atrium. The ovary is small and spherical, measur- 
ing only about 130 microns in diameter. It lies below the postero-dextral portion 
of the anterior testis. Nearly is the smaller seminal receptacle, and between 
these two organs lies the ootype. The vitellaria are moderately granular, ovate 
follicles, distributed in fan-shaped arrangement within the limits of the ventral 
concavity of the worm, but not encroaching conspicuously on the medial long- 
itudinal field. The uterus arises from the anterior border of the ootype, pro- 
ceeds as a slightly undulant tubule antero-mesad towards the anterior border of 
the anterior testis, then bends bac'kiwards and, as a distinctly coiled tubule, pro- 
ceeds towards the female genital pore, which lies to the right of the male pore. 

The eggs are typically strigeoid, arc relatively few, and measure 133- 
M3 microns in length by 98-102 microns in transverse diameter. 

Although fixed specimens of TravassoseUa pagiimae have considerable 
inconstancy of size, contour and position of their several organs, the following 
characters are quite constant : 

(1) the tandem arrangement of unusually large testes; 

(2) the shape, size and position of the small ovary; 

(3) the disposition of the vitellaria; 

(4) the shape, size and position of the cirrus sac and the length of the 
prostate glands; 

(5) the size and shape of the eggs, and 

(6) the absence of an acetabulum. 
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While these flulces are more nearly related to species of Linstowiella 
than to other described genera of the Cyathocotylidae, they vary more than 
specifically and require a new generic name. The genus Travassosella is designat- 
ed as monotypic. 


Prososteplianiis parvoviparus n. sp. 

HOST : — Meles leptorhynchiis. 

LOCALITY : — Foochow, Fukien Province, China. 

DATE: — June 14, 1935. 

From their lateral aspect these worms (PI. 2, fig. 3) somewhat resemble 
a Dutch shoe lacking a heel. They are irregularly olx)vate and have a distinct 
ventral concavity, which, however, is confined to the anterior two-fifths of? 
the worm. The specimens studied range in length from 1.68 to 2.0 mm., in 
breadth from 0.94 to 1.04 mm., and in greatest depth from 0.60 to 0.75 mm. 
On the type and paratype specimens, a small acetabulum has been observed, 
median in position at about the junction of the second and third sevenths 
of the body. It is provided wjth practically no muscle elements, and its con- 
stituent cells appear to be semi-glandular. It has a diameter of about 100 
microns. The holdfast organ, which is situated between the acetabulum and 
the anterior border of the posterior testis, is barely visible as a somewhat 
dense, raised structure, relatively non-muscular, and partially glandular in its, 
structure. 

The oral sucker, which has a diameter of 160 microns, surmounts tho 
anterior extremity of the fluke. Immediately behind it there is a spherical 
pharynx, wiith a trans-section of 100 microns. The inconspicuous esophagus 
divides immediately to form the two long ceca, which end at the beginning 
of the distal fifth of the body. 

The two large, elongate-ovoidal testes are situated one behind the other 
in the posterior half of the median longitudinal plane. They vary considerably 
in size and shape. The cirrus sac is long, complexly built, and is usually twist- 
ed upon itself. It may extend forward as far as the anterior border of the 
anterior testis, or it may extend only to the middle of this organ. In its anterior 
third the cirrus sac is filled with the seminal receptacle, which is swollen in 
its anterior portion and tubular more distally. There is little or no evidence 
that this tubule coils on itself within the sac, although it bends as the entire 
sac is twisted. Along the third and fourth fifths of the sac the tubule traverses 
a long region of prostate gland cells and terminates as a relatively short capil- 
lary penial organ, within the relatively unconstricted distal end of the cirrus 
sac. The genital atrium is a small, inconspicuous depression at the posterior 
end of the worm. 

The ovary is a minute organ situated in the angle between the two testes 
on their ventral aspect. On its left is a small seminal receptacle. Postero-ventro- 
sinistral to the ovary is the ootype, surrounded by Mehlis glands. The oviduct 
proceeds somewhat antero-mesad from the medial aspect of the ovary, then 
bends back on itself as it proceeds postero-sinistrad into the clump of Mehlis 
glands. Within the glands the tubule loops upon itself for more than 360 de^ 
grees and then emerges on the left side as the inner uterine tubule. The uterus 
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iiONv runs over lo the left side of the median longitudinal field and then bends 
anlero-dexlrad. In the transverse plane of the acetabulum the uterus loops 
back upon ilseli’ and, upon reaching the middle length of the cirrus sac, pro- 
ceeds bar, k, wards to the genital atrium. Eggs were found in only one of the 
live sj)ccimens. One of these eggs, situated at the inner end of the uterus, was 
thick-walled and extremely small. The two other eggs, seen near the anterior 
loop of the uterus, appeared to be normal in size and shape, although they were 
small for slrigeoid eggs. The larger one of lhe.se measured 97 by o7 microns, 
as compared \N)th‘ ElO-l tii by 89-97 microns for the eggs of Prosostephaniifi 
iiiihisirius (Tubangui, 1922 laitz, 1933, the type species of the genus. 

DISCUSSION 

A study of this grou]) of five new species of Ci/a/liocotijlirfae adds con- 
siderable information to our knowledge ami conception of this family group 

With CijathocotifU’ szitfalianu, tlure are now apparently five valid species 
of this genus, which, among oilier characters, ])osscsses a small, distinctly 
muscular acetabulum betwicen the oral sucker and the holdfast organ, and never 
residing within the ventral concavity of the organism. These species are: C. 
pnissica Muhling, 189(1; C. fraternu Odhner, 1902, C. fnsa Ishii and Matsuoka, 
1935, and C. (fravieri Mathias, 1935, in addition lo the presently described species. 
The cx])eriim*iilal work of Mathias d c. ) and Ishii and Matsuoka (1. c.) in- 
dicates that the usual life cycle of members of this genus probably involves 
the following eoiiseculive liosls* a fresh-water snail, a fresh-waler fish and a 
piscivorous bird. 

'I’he species paruoviparus fils readily into the genus Prosos'lnphamis as 
designated and defined by IaiIz (,1935) and, with P. indusfnus, justifies the crea- 
tion of fhe genus. In both species the acetabulum is vestigial, lies within the 
\'enlral concavity just anterior lo llie holdfast organ (« clinging plug » of Tu- 
bangui) and is difficult lo deiuoiislrale in in toto mounts. 

No new species arc added lo the genus Prohemistonmm Odhner, 1913 
emend. Lutz, 1935; lo Mesostephunns failz, 1935, or lo Gopatca, I^ulz, 1935. 

The species lulzi and L. barnhusicolav are non-acelabiilar forms, which 
add imporlanl data lo our knowledge of adull cyathocotylids developing un- 
questionably from anacetabiilar fork-tailed cercariae through a Prnhemistomulum 
type of metacercaria. These are believed lo be the first descril)ed adults of this 
group. They arc generically characterized by having an especially large, bulbous 
seminal vesicle, a very short prostate region and a very long capillary penial 
organ. They are provisionally placed in the genus lAnslowiella, but, .should the 
adult of the type species, L. vivipaiae, i)rove lo have other characters not com- 
mon to these two species, the latter will have to be removed to a new genus. 
Szidat (1933) and Wisniewski (1934) have correctly removed the species orientolis 
h'aust, 1921 (adult specimen) from tlie genus Cijatlioco/ifle. TJiis species is 
closely related lo both lutzi and hambusicohu\ as are also melanittae Yamaguli, 
1934, and teganuma Ishii, 1935, both of which must also be removed from the 
genus .Cyathocolgle, since they lack an acetabulum. All of these species, placed 
by us in the genus Linstowiella, with the reservations above indicated, probably 
have a life cycle involving consecutively a fresh-waler snail, a fresh-water fish 
and a piscivorous bird. 
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The species pagumae, obtamed trom the intestine of two different species 
of piscivorous mammals, cannot be included in the previous group of an- 
acetabular strigeoid flukes, because of several points in its intern il anatomy 
which differ generically from those species. Especial attention is dir< cted to the 
unusual length of the cirrus sac occupied by the prostate gland complex. When 
the life cycle of Travassosella pagiimae is elucidated, it will, no douOt, be found 
to include an anacetabular fork-tailed cercaria and to involve successively a 
fresh-water snail, a fresh-^water fish and a piscivorous mammal. 

There is considerable evidence that several of these cyathocotylkl species, 
particularly those without a well-developed acetabulum, are only ephemeral 
residents in their definitive hosts. Possibly this is due to an evolutionary trend 
in this group, with gradual loss of sufficient adhesive organs to maiiitain attach- 
ment to the intestinal epithelium of these hosts. 

CONCLUSIONS AND SUMMARY 

1. Five new species of cyathocotylid flukes, obtained from birds and mammals 
in China, arc described. 

2 Cgathocotlujle szidatiana n. sp . from a Peiping domestic duck, constitufes 
a fifth valid species of this genus, which is characterized by the possession 
of a muscular acetabulum between the oral sucker and the much larger, 
deeply excavated holdfast organ. 

3. The species hdzi n. sp,, and bambiisicolac n. sp., the former obtanied at 

Foochow, Inikien, from a domestic fowl and a domestic goose, the latter 
from Bambusicola thoracica^ are anacetabular cyalhocotylids, which, together 
with the species oricntalis F'aiist, 1021; melanitUie Yamaguli, 1934; tegonuma 
Ishii, 1935, arc provisionally referred to the genus Linstowiella Szidat, 1933 
Flowever, should the adult L. viuiparac, type of the genus, prove to possess 
characters more than sj)ecifically different from this closely related grDup 
of species, a new genus will he required for their reception. 

4. Travassostdla pagumae n. g , n. .sp., from Pagiima larvata and Mustela sp., 

is an anacetabular cyathocotylid differing generically as well as specifically 
from previou.sly described anacetabular cyalhocotylids. 

5. Prososiephanus parvovipanis n. sp., from Meles Icptorhgnchns, F'oochow, 

constitutes a second .s])ecies of this genus to be described. Like the type 

species, P. iiidiistrius (Tubangui, 1922), P. parvovipanis has a small, in- 
conspicuous, relatively non-muscular acetabulum within the ventral adhesive 
di.se just anterior to the « clinging plug». 

0. It seems probable that all cyalhocotylids have a similar life cycle: Anacet- 
abular fork-tailed cercariae, developed in fresh-water molluscs, emerge and 
invade the tissues of fresh-water fishes, wdiere they become encysted and 
undergo a melamorj)hosis into a Prohemistomiilum type of metacercariae. 
When fishes infected with these metacercariae are ingested by reptiles 
(genus Gogafea), birds (genera Cijathocoiyle, Prohemistomiim pro parte, 
Mesostephaniis, Linstowiella), or mammals {Prohcmislomiim pro parle, Proso- 
Stephanas, Travassosella), they develop into adult worms in the intestines 
of these, their definitive hosts. 
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POSTSCRIPT 

After the manuscript of this paper had been sent to the editorial com- 
mittee for the Travassos Memorial Volume, the senior author first had an 
opportunity to read the valuable study by Szidat (1936, Zeitsch. f. Parasitenjkde., 
8 : 303-316), on the species of Cijathocotylidae recovered from terns {Sterna 
hi r undo and S. paradisea) from the vicinity of Rossiten, Kurisches Haf, together 
with a comprehensive consideration of the subfamilies and genera of this family 
group. In Szidat’s study several ncfsv species were referred to previously describe 
ed genera, while others were placed in new genera. None of the newly describ- 
ed species and none of the genera i)roi>osed by the present writers are identical 
with Professor Szidat’s new species and genera. However, the publication of data 
on the adult LinstoivicUa viuiparae will probably require that the species lutzi 
and bambiisicolae, described by us (vide supra), be placed in a new genus, 
closely related to, but distinct from, both Linstowiella and Paracyathocotyle. 
In our opinion, the latter genus, erected by Szidat (1. c.) for the reception 
of the species orientalis Faust, 1921, and melanittae Yamaguti, 1934, is more 
closely related to the genera in the subfamily Prohemistomiiiae Lutz, 1935, 
than to those belonging to the subfamily Cyathocotylinae Miihling, 1896 (sensu 
stricto). — E. C. F. 
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Plate 1 

b'ig, 1 Cyat/wcolijlc szidatiana n. sp., ventral view. The two large spherical 

testes, the smaller spherical ovary, the cirrus sac and the vitelline fol- 

licles are represented in outline form, and, in addition, the oral sucker, 
digestive tract, acetabulum and the muscular rim of the holdfast organ. 

I'ig. 2 Cyafhocotyle szidatiana n. vsp.; right lateral view. The testes, the cir- 

rus sac and three eggs are the only internal structures shown. 

Fig. 3 Ventral view^ of Linslowiella (?) hitzi n. sp. from Oallus gallus domestiens. 

Note the shape of the oral suc.ker, absence of an acetabulum and 

relation of the component organs within the cirrus sac. 

Fig. 4 Ventral view' of IJnstowiella (?) bambiisicolae n. sp. The small, spherical 
ovary, located in the antero-dexlral portion of the venter, dorsal to 
the adhesive disc, is masked by densely granular vitellaria. Note the 
long, capillary, penial organ. 

These figures were all drawn with a Leitz research microscope 

equipped with comi>ensaling oculars and fluorite objectives. 





Plate 2 

Mg. \ - LitislowieAla (‘/) Intzi ii. sp., from (ialliis galliis domesficus. Illustrates 

in greater detail the cirrus sac and its enclosed organs. 

Fig. 2 — Ventral view of Travassosella pagumav n. sp. from Paguma larvafa. 

Note especially the ovale contour of the adhesive disc and the long, 
club-shaped cirrus sac, with its median third occupied by prostate 
gland cells. 

Fig. 3 — Ilight lateral view of Proso.stephanus parvoiuparns n. sp. from Meles 
leptorhynchus. Note e.specially the small, inconspicuous, essentially non- 
muscular acetabulum, within the ventral adhesive disc just in front 
of the holdfast «plug». 

These figures were all drawn with a Leitz research microscope 

ecpiipped with compensating oculars and fluorite objectives. 





Notas sobre os Nyssorhynchus de S. Paulo 

VI. Revalida^So de Anopheles (Nyssorhynchus) oswaldoi Peryassu, 1922 c 
discussao sobre Anopheles (Nyssorhynchus) tarsimaculatus Goeldi, 1905. 

A. L. Ayroza Galvao e J, Lane 

Departamento de Parasitologia da Faculdade de Medicina e Institute de Hygiene da Universidade 
de Sdo Paulo — Brasil 

[Com 2 estampas] 


Theobald cm 1901 creoii iima nova variedatle de Anopheles argyrilarsis 
Rob. Desv., 1827, para os e.\em[)lares (pie possuiam um aniiel negro no o.o 
larso posterior, denominando-a de Anopheles aryijritarsis var. albipes. A loca- 
lidade typo desta variedade era a ilha Jamaica 

Posteriormente (iocldi (1905^ trabalhando ('om material do l^ara, que 
elle julgava ser identico a albipes de Theobald, propoz por raz(5es lingiiisticas, 
que se mudasse esse nome para o de tarsimaciilata^ por coudizer mais com 
os caracteres de colora^ao dos iillimos tarsos. Nesla publicaQJlo dd uma bda 
prancha figurando o adulto, reprodiizindo iimas rnicrophotographias dos ovos 
em varias posi^des, que nos parecem mais dcsenhos a nankim executados de 
photographias, e menciona varies dados bionomicos. E o segiiinte o trecho 
em que elle propOe a troca de nomes: 

« N’esta occasiao nao posso esquivar-mc de formular uma queixa 
contra o tal termo albipes, que em vez de ajudar o discernimento de 
certa forma e a reten^ao do nome, contribne antes para confundir, tanto 
mais que tern do navegar ao lado do termo albilarsis, j^ela especie typica. 
Nao sao afinal das contas ambas tanto albipes como albilarsis "I Por- 
que nao recorrer a uma designayao que elimine, de uma feita, a con- 
fusao, escolhendo por exemplo larsi-maculatal « (O termo albilarsis aqui 
6 usado como var. de argyritarsis e nao albilarsis Arr.). 

Em 1903 Theobald considera albipes, nao como simples variedade, mas 
como especie. Posteriormente o proprio Theobald (1907) colloca o seu albipes 
e tarsimaculatus Goeldi, 1905, em synonymia do albimanus. 

Dyar & Knab cm 1917 descrevem a especie goryasi baseada em um 
exemplar femea damnificado e proveniente do Panama. Se seguirmos a descri- 
pcao deste A., na parte referente as patas posteriores, notarhos que esta es- 
pecie que cahiria na s6rie triannulatus, rondoni on ciiyabensis. Howard, Dyar & 
Knab (1917) re-examinaram o typo de gorgasi e o consideraram como um 
exemplar anormal de tarsimaculatus, o que os levou a consideral-o como sy- 
nonymo desta ultima especie. 

Estes mesmos A A. Howard, Dyar & Knab (1917) fazem as seguintes con- 
sidera90es a respeito de tarsimaculatus Goeldi, 1905: 
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« Goeldi’s name Anopheles tarsimaculata was not proposed lor a new 
species, but suggested as a desirable emendation of albipes. There is there- 
fore no original description, but the species is figured and with the dis- 
cussion the new name is published. We have therefore felt justified in 
recognizing Goeldi’s name as the first valid name for the species be- 
fore us ». 

Dao a descrip 9 ao da femea, do macho, do hypopygio e da larva, fi- 
gurando em pranchas as azas e os hypopygios de tarsimacnlatns e albimanuSy 
por onde se p6de fazer i>erfeitamente a diagnose enlre as duas esi>ecies. Alias, 
fazendo o diagnostico entre estas duas especies, dizem o seguinte; 

« Anopheles farsimacnlata closely resembles A. albimanns and dif- 
fers from it in only one important detail, the coloration of the palpi, 
which shows much more white than in albimanns. The abundant material 
before us shows that this difference is constant and furthermore that 
the two forms occupy distinct geographic areas ». 

E mais adeante : — 

« Anopheles tarsimaculata was indued by Theobald in his description 
of Anopheles argijrotarsis albipes., but the major part of that description 
applies to albimanns Wiedemann, and we have accordingly quoted albipes 
under the synonimy of albimanns. The specimens before Theobald from 
British Guiana, Rio de Janeiro, and Antigua are tarsimaculata, and the 
quoted description of the larva belongs here». 

Os A A. com excepyilo de Townsend (1933 a, 1933 b e 1934) adoptaram 
<) criterio razoavel de Howard, Dyar & Knab, e consideraram a variedade tar- 
simaciilata de Goeldi como boa espccie. 

Peryassii (1922) creoii a espccie osivaldoi, que differia de tarsimacnlatns 
por ter o 2.° tarso posterior com a ijorciio negra medindo 1/6 do total do 
articulo. Root (1926) considerou-a como synonynio de tarsimacnlatns mas Costa 
Lima (1928) mantein-na como boa variedade desta ultima especie, baseado no 
seguinte : 


« Nos exemplares de tarsimacnlatns por mim examinados, do Dis- 
tricto Federal, dos Estados do Rio e de Minas Geraes, a referida area 
preta occupa pouco mais de um ler^o do segundo articulo tarsal, ds 
vezes, pordm, abrange a metade do segmento e em muitos cspecimcns 
occupa menos de 1/3. Excepcionalmenle comprehende apenas o quarto 
basal. 

Nos especimens de oswaldoi que examinei, o annel preto, no ma- 
ximo, occupa 15 o/o da extensdo do articulo, apresentando-se na maioria 
dos especimens, ou pouco mais extenso que o annel branco apical do ine- 
talarso (1.° articulo tarsal), ou t3o extenso ou mesmo menos extenso 
e ncste caso, mal se o destaca da c6r branca do resto do articulo ». 

A genitalia dos machos, elle as considera iguaes ds de tarsimacnlatns ; nas 
pupas de oswaldoi poreSm, os espinhos inseridos nos angulos posterodateraes dos 
iiltimos segmentos abdominaes sdo mais robustos e mais curtos. 
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Bonne & Bonne Wepsler ;1925) reconheccin doi.s typos de farsimaciilafuSy 
um do littoral e outro do « hinterland ' do Surinam, com habitos diversos, 
al^m de pequenas differen^as morphologicas, principalmente referentes as patas 
posleriores. 

D. P. Curry (1932) creou duas variedades tie tarsimaculatiis, que denomi- 
nou respectivamente de aquacelestis e aqtiasalis. Acredita na possibilidade do 
aquacelestis ser identica var. oswaldoi. Nito se refere, entretanto, As caracte- 
risticas da pupa mencionadas por Costa Lima (1928). 

Townsend (1933 a), considerando ((uc (ioeldi ni\o quiz crear uma es- 
pecie nova, mas sim substituir o nome dc albipes ])or tarsi maciilata, e, consi- 
derando tambem que os exemplares dc Gocldi deviam ser realmenle albimana, 
devido aos sous habitos intensamcnte caseiros, o ciue nAo sc da com o tarsi- 
mdculatus dos AA., collocou tarsiFnaciitatas Goeldi 1905 na syiionymia de albi- 
,manus. Alem do mais, os ovos que Goeldi figuroii sAo totalmente differentes 
dos figurados por Root (1926) para tarsimaciilatus. Por outro lado Townsend 
Irabalhando no rio Tapajoz, Para, colheu material com as caractcristicas de 
tarsi maculatus AA. e considerou-o como sendo qorgasi Dyar & Knab baseado 
no seguinte : 

« In recent issue of Entomological News, I published a note on 
Anopheles of the Nijssorhijnchus group, wherein 1 called atlention to 
the fact that tarsimaculatus H., D. & K. is not tarsi maculatus Goeldi and 
employed the name gorgasi D. & K as available for the former. Knab 
stated (Am. Jn. Trop Dis. tk Prev. Med., I, 36 footnote) that the holo- 
type of gorgasi is perhaps an abnormal specimen and differs from tarsi- 
maculatus Auett. only on coloration of hind tarsi but (lid not stale dif- 
ferences and I do not have access here to the original description 
I am thus provisionally accepting the name gorgasi as available, on 
Dyar’s imqueried 1928 syiionimy. If not available, oswaldoi Peryassii is 
the next available name, though it evidently marks a race distinct from 
the typical tarsimaculatus Auett. 

Neste mesmo trabalho, mas cm nota addicional, elTe descreve os ovo.s 
dos seus gorgasi ou oswaldoi^ (tarsimaculatus) nuiilo semelhantes aos figurados 
por Goeldi i)ara tarsimaciilata^ delle.> differindo apenas i)or apresentarem monor 
numero de gomos nos fluctuadores \2o il 30). Por esta razSo pensa que tal- 
*vez Goeldi tivesse trabalhado realmenle com albipes Theobald como se pode 
ver no seguinte Irecho: 

« All these facts complicate the mailer and make it ix)ssible that 
our gorgasi is the same as Goeldi’s albipes^ though certainly not the 
same as Root’s tarsimaculatus if we may credit his egg figure*. 

Considera duas variedades, pelo menos, aqui no Brasil, do tarsimaculatus 
dos A A. e que diflerem polos ovos: - Uma do Norte, que talvez possa ser 
subdividida em duas — a sua e a de Goeldi - e outra do Sul, estudada 
por Root. Considera, igualmente, osuHildoi de Peryassu e as referidas por Curry. 
Acha quo as nossas especies serio futuramente divididas em subespecies, comb 
fizeram Hackett, Martini & MissiroU para o A. maculipennis na Europa. 
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Em artigo posterior (1934) fixa a denomina^ao de oswaldoi para substi- 
tuir iarsimaculafiis AA.. descreveiido grande variagSo dos tarsos posteriores do 
material de Tapajdz, cuja por^So preta varia de 1/9 a 1/3 do comprimento 
do articulo, mas cujos ovos sSo identicos. Fixa igualinente a nofSo de 3 ragas 
de osumidoi {tarsimaculatus AA.): imia obtida por Goeldi, oiitra por Root e 
outra por elle Townsend. 

Julgamos qiic as razQes aprescntadas por Howard, Dyar & Knab, e 
acima citadas, sao as mais cabiveis, pois albipes uma vez cahido na syno- 
nymia de albimanus^ automaticameiite tarsimaculatus se torria valido, uma vez 
quo nao se prove ser o material quc Goeldi trabalhou identico a albimanus. 
Isto parece difficil, pois niima lista organisada por .Shannon (1933) dos AA. 
quo trabalharam no Valle do Ain,azonas nao vemos esta especie assignalada, 
depois quc foi divulgado o valor da genitalia para o diagiiostico das especies, 
principal mente para differenciar albimanus de tarsimaculatus. O proprio Shan^ 
non (1933) nao a enconlrou Irabalhando cm Iquitos, Porto Velho, Rio Madeira, 
Manaos, Rio Negro, Boa Vista (I'ordlandia) e Rio Tapajoz. Quanto li marca- 
^ao dos tarsos posteriores e dos paIiX)s, iias figuras de Goeldi, estarem em 
ligeira discrepancia com a descrip^ao dada por Howard, Dyar & Knab (1917) 
bem como o material eiicontrado por Townsend, lembramos a grande varia- 
yao quc ellas soffrem nos Nyssorhijnclius cm geral e no tarsimaculatus AA. 
cm particular. A16m disto, os de.senhos do Goeldi nao deviam ser levados a 
este rigor de precisao pois vemos que o desenhista nem assignalou as man- 
ebas Bi e Bj, de Root. E nao se diga cpie ellas poderiam ser lunclidas no 
exemplar que serviu de modelo para o desenho, pois neste caso a mancha 
nao podcria ser tao pequena. 

Vemos, pois, que a especie tarsimaculatus Goeldi e valida, pois o artigo 
21 das regras de nomenclatura publicadas no « Proceedings of the Ninth Inter- 
national Congress of Zoology > reunido em Monaco em 1913 iliz o seguinte: 

« O A. de um iiome scientifico 6 a jjcssoa que jiublicou em primeiro 
logar o nome em connexao com a indicacao, dcfinicao ou descripcao, a 
menos que seja claro do conteudo da publicaeao que alguina outra pessoa 
seja responsavel por tal iiom.e e a sua indicacao, detinicao ou descripcao ». 

Citamos todos estes AA. para podermos estabelecer de uma vez o con- 
ceito da especie tarsimaculatus Goeldi, 19();‘i, nao por nos comprazermos em 
finuras do systematica, mas para por termo a confusao reinante em torno da 
validade desta especie e da sua localidade tyix), especie esta, ja por si tao 
variavel de uma regiao para outra e numa mesma localidade. 

VAKIEDADES DE ANOPHELES TARSIMACULATUS (loeldi, 1905. 

Pelo exposto julgamos haver aclualmente, bem definidas, segundo os A A. 
3 variedades de tarsimaculatus no Brasil. Adeantc veremos que ellas devera ser 
separadas em duas especies. Caraclerisemos, porem, estas variedades: 

1. Anopheles tarsimaculatus Goeldi, 1905. 

Para e Norte do Brasil. 
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2. Anopheles (arsimaciilatus oswaldoi Peryassil, 1922. 

Rio de Janeiro, Minas e Brasil Meridional. 

3. Anopheles farsimaculalns cujos ovos foram descriptos por Root (1926). 

Rio, Minas Geraes, Brasil Meridional. 

PRIMEIRA VARIEDADE 
Anopheles tarsimaculaliis Goeldi, 1905. 

Esla variedade foi bem caracterisada linhas atraz. Possuiinos um bom 
lote de exemplares ciijas caracterislicas se enquadram n’ella. Tal material foi 
colleccionado pelo nosso companheiro de trabalho, Snr. Cesar Worontzow 
Daslikow, em Fevereiro e Mar^o de 1937 nos rios Parauari e Manes, A margeni 
direila do rio Amazonas, e no rio Maracapiiru, cm Sctembro rlc 1936, a uns 
200 kms. da margem esqiierda do SolimOcs. S5o os seguintcs os sens caracte- 
res : — 

Comjjrimento m^dio das azas das femcas, em 20 exemplares, 3,40 mm., 
tendo como maxima 3,57 e como minima 2,95 mm. Os palpos possnem os doi.s 
nllimos segmentos brancos com nni annel negro na l)ase e o 2.° segmento com 
annel branco apical. Os larsos anteriores apre.sentam o l.o e segmentos 
com um annel branco apical, o 3<> com nm annel negro basal e o l.o e 5.^ 
negros. A por^iio negra basal do 2 <’ tarso posterior e, em media, de 2 1,8 o/o, 
com nm maximo de 31 o/o c um minimo de 20 <Vo- Eslas cifras foram nm 
ponco menores para nm lote do 5 machos. .Vs azas em ambos os sexos apre- 
sentam uma marca^ao ty])ica de tarsinmciilatus^ onde a manclia B 2 de Root 
6 seniprc maior do quo a mancha negra qne Ihe precede. .V coloraffto das 
c.scamas claras e de um tom umarello sujo. 

Larva e pupa concordam com a descripyilo de Hoot (1926) 

As terminalias dos machos (Est. 1, fig. 1 e Est. 2, fig. J ) apresentam 
os lobos dorsaes das juncetas muito i)onco chitinisados, mais baixos e mais 
largos do qne o material que possnimos do Brasil Meridional e das figuras e mi- 
crophotographias apresentadas por Hoot e Costa Tama. Os pelos inscridos nestes 
lobos sao mni!to finos e mais curios.^ como se pode ver comparando as fi- 
guras 1 e 2 da cstampa 2. Taes differen^as nos levaram a revalidar a especie 
oswaldoi de Peryassu, 1922. 


si:guni)a variedade 

Anopheles tarsiiiiaculatiis oswaldoi Peryassii, 1922. 

Tal variedade, que nos estarnos convencidos ser uma boa especie, nos 
parece bem definida, pois, como ja ficon evitlenciado atraz, alem da por^^o 
negra do 2.° tarso posterior ser muito [)equena, nSo indo al6m de 15 0/0 do ar- 
ticulo, as pupas, conforme mostrou Costa Lima (1928), apresentam os espi- 
nhos inseridos nos angulos postero-laleracs dos ultimos segmentos abdominaes 
mais robustos e mais curtos. R. Pires (1934) trabalhando com material de 
varias procedencias do Esfcado de S3o Paulo, encontrou a marca^Ao do 2.« 
tarso posterior muito I’ixa e iiAo excedendo de 14,2 0 / 0 . Tivemos occasiAo de 
examinar o sen material e verificanios que os hypopygios apresentam os lobos 
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dorsaes das ])incctas miiito mais altos, mais chitinisados e de pSlos inuito mais 
grosses do que os exemplares do Amazonas (Est. 1, fig. 2 e Est. 2, lig. 2). O 
mesosoma 6 cgualinentc niuito mais chilinisado chegando a dar a impressao 
de possuir um par de foUoloB. O nosso material de Lussanvira 6 identico a 
csle. Chegamos a dissecar o mesosoma <!e um espccimen, para adquirir a cer- 
Icza de que nSo possuia foliolos. 

TERCEIRA VARIEDADE 
Anopheles tarsimaciilatus dc Root. 

() material que Root examinou do Estado do Rio tambem estd perfeita- 
mciilc definido, i)ois. al6m dos ovos, tern a marca^ao do segiindo tarso pos- 
terior, que como vimos, iiHo vae alem dc 35 o/o de negro, lendo em media 
23.1 o/o Nao livemos occasiao de lra])alhar com material desta regiao, mas 
Costa Lima (1928) que o fez, ooncorda com estas cifras maximas, e dd uma 
micropholograi)hia da genitalia do macho, que e idcnlica a dos nossos osivaldoi 
e baslante differente da dos nossos exemplares do Amazonas. 


() material com que Townsend Iraballioii nos parece difficil ser uma 
variedade dislincla dc tarsimacnla/us Coeldi, 1905. Elle se caraclerisa pelos sens 
ovos e j)ela marca^ao do 2.o lai*so posterior, (jiie tern um maximo de 1/3 
negro, com um minimo do 1/9 o (pie cahiria em osivaldoi Perv'assu, 1922. 
Aejui talvez To\Misend tenha adoptado a mesnia opinido de Root, nilo considerando 
uma variedade esiiecial para os exemplares ([ue apresentam um noiio de preto 
no 2.0 tarso posterior, Quanto aos ovos serem differentes dos obtidos por Goeldi, 
por lerem apenas 28-30 gomos nos fluctuadores, fazemos uma restric^ao. A 
figura 133 represen lada por Goeldi (1905) na prancha O, mostra um ovo visto 
pela sua face sujierior, a unica em que se podem coiitar todos os gomos dos 
flucluadorcs (^Esl, 2, fig. 3). Embora Goeldi diga serem laes cliches micropho- 
tographias, ve-se (juv se trata de um desenho a nanquim, de Ira^os bastante 
gros.sos. Desenhos estes naturalmente lirados das referidas microphotographiasi. 
Goeldi nao se refere ao numero de gomos, Procuramos contal-os, e nao o pudemos 
fazer com seguran^a, dado o embaralhameiilo dos tra?os (lue representam taes 
gomos. O fluctuador representado na por^ao superior da figura, esta melhor de- 
senhado, e permit le que se conte 34 ou 35 gomos. O inferior, porem, 6 bas- 
tante imprecise), como sc p6de ver na Est. 2^ fig. 3. E natural, (jue assim acon- 
lecesse numa ^poca em que o conhccimento da morphologia dos ovos nao 
tinha a imporlancia que Ihc 6 dada hoje. Alias tal contagera se torna difficil 
de rcalisar, devido ao reflexo (pie produzem as estrias longitudinaes que pos- 
snem os gomos e cpie podom mtascarar a separa^ao entre elles. 

Como Goeldi nao re refere ao numero de gomos dos fluctuadores, pen- 
samos que tal differen^a entre os ovos jxir elle obtidos e os descriptos por 
Townsend, devam ser olhados com cautela, ate' que se possa obter novo ma- 
terial e cstudal-o a luz deste criterio. 
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ANOPHELES {NYSSORHYNCHUS) OSWALDOI Peryassu, 1922 
Syn. Anopheles (Nyssorhynchus) iarsimaculatus Root, 1926. 

Como vimos em toda analyse que acabamos de fazer temos dois typos 
differentes de iarsimaculatus: um, do Norte do Brasil, correspondendo d Bacia 
do Amazonas e perfeitamente caracterisado pelos adultos, outro, do Brasil Me- 
ridional, represenlado por duas variedadcs, muito semelhantes enlre si, mas cujos 
hypopygios e ovos sdo bastantc differentes dos do Norte. 

Se attentarmos, porem, para as differenyas de ovos, nos convencemos 
qiie tal differen^a 6 especifica. Cruzamentos eiitre variedades que apresentara dif- 
feren^as muito menores entre si, como o macuUpcnnis atroparuus e macuUpemhs 
messeae nSo sdo viaveis. Por isso julgainos que o typo do Norte seja o tarsi- 
maculatus Goeldi, 1905, e as duas variedades do Sul devem constituir uma es- 
pecie differente: Anopheles osivaldoi Peryassii, 1922. Nella teremos, entdo duas 
variedades: a forma descripta por Peryassii, em 1922; e a caracterisada por 
Root (1926), Costa Lima (1928), C. Pinto (1930) e outros. A estas duas varie- 
dades juntamos uma outra, (luc pcnsamos ser nova para a sciencia. Assim 
teremos para oswaldoi as seguintes variedades: 

X. — Anopheles (Nyssorhynchus) oswaldoi oswaldoi Peryassii* 1922. 

2. — Anopheles (N yssorhynchus) oswaldoi metcalfi n. var. 

3. — Anopheles (Nyssorhynchus) oswaldoi noroestensis n. var. 

PRIMEIRA VARIEDADE 

Anopheles (Nyssorhynchus) oswaldoi oswaldoi Peryassii, 1922. 

Caracterisado perfeitamente na sua forma adulta, larval, e pupal por Pe- 
ryassii (1922) e Costa Lima (1928) coino vimos linlias atraz. Chamamos ape- 
nas a atten^do para maior chilinisavdo do lobo dorsal das pincetas e do meso- 
soma acima referido. 

Ovos desconhecidos. 


SEGUNDA VARIEDADE 

Anopheles (Nyssorhynchus) oswaldoi metcalfi n. var. 

Caracterisado por Root (1926) na sua forma adulta, de pupa, de larva 
e de ovo. 

Differe da precedentc pela marcagdo do 2.° tarso iiosterior, cuja area 
negra, 6 no minimo de 25 o/o do arliculo, scgundo Costa Lima (1928). 

O ovo (Est. 2, fig. 4) apresenta apenas um collarinho no p61o cephalico. 
Os flucluadores tomam todo o seu comprimento e apresentam de 40 A 45 
gomos. Differe da variedade de Lussanvira por ndo apresentar eleva^des ovala- 
das do exocorion nas faces lateraes e inferior e sim pequenas estrellas formadas 
de 8 ou 10 linhas irradiando de um centro imaginario, segundo a descripgao 
de Root (1926). 
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Propomos o iiome de meicalfi env homenagem A memoria do grande 
entomologista qiie foi Francis Metcalf Root c a cujos trabalhos se deve a 
individualisatao dcsta variedade. 

TCRCEIRA VARIEDADF 

Anopheles (Nyssorhynchiis) oswaldoi iioroesleiisis n. var. 

Em rcccntc lral)alho, Galv^o, T^arie e Correa (1937) descreverain os ovos 
dc iarsimacnlu/iis do Novo Oriente, proximo de Liissanvira, E. F. N. O. R , 
e alguns dados biologicos. 

Taes ovos (Esl. 2, fig. 5) obtidos de femeas com marcaQilo identica, 
cxceplo o 2 « larsf) posterior, que em uma tinha 20,8 o/o de negro e na outra 
50 o/o. Elies medem 451 a 501 micra dc comprimenfo por 186 c 19S micro 
de maior largura. Os fluctuadorcs loinam quasi todo o comprimento do ovo 
e medem 361 a M:i micra de comprimento e ajjresentam 31 a 40 gomos, 
<|iie silo percorridos no senlido do sou grande eixo i)or estrias, havendo um sulco 
maior se})arando cada um desles gomos. O polo cc[)lialico apresenta urn col- 
larinho na face superior guarnecido de estrias. No p61o caudal iiilo cxiste collar 
l^^slcs ovos, como vemos, silo muilo seniclhanles aos de mclcalfi, que Root des- 
creveu como lendo cslu mesma configura^ilo, com (juasi o mesmo numcro de 
gomos nos flucluadorcs (10 a 45). Differem delies, porem, por apresentarem 
nas faces laleraes e inferior o exocorion todo differenciado cm eleva9(5es bas- 
lante grandes, regulares, ovaes, granulosas e cor de perola, idcnlicas lis elc- 
va^Oes quo dcscrevcmos j^ara os siroiiei dos arredores do S Paulo i^Galv5o c 
Lane, 1936). Taes eleva^des n3o existem nos ovos de meicalfi, conforme sc 
pode verificar no seguinte trccho dc Root (1926): 

« The surface ornamcnlatioii seemed to be the same in all three' 
eggs». (Rel'ere-se a albitarsis^ darlingi e meicalfi). 

« The species of the Ny.ssorlij/nchus grouj) seem not to slu^w the. 
clongale hexagonal markings so conspicuous in the eggs of such species 
as quadvimuciilatus or psrudopiiiictipennh. Instead, one finds the whole 
ventral and lateral portion of the egg studded with little stars, each 
consisting of eight or ten short lines radiating from an imaginary com- 
mon center » . 

Julgamos Hilo ter havido m5 observa^ito por parte dc um pesquisador 
como Root, pois, do contrario, nao iria descrever cm logar de eleva^Ses, ijcquenas 
estrellas com 8 a 10 raios, cousa muito mais difficil dc se observar. Por esta_ 
differenva dos ovos, julgamos estar deante de uma variedade distincta da de 
meicalfi, variedade esta no senso das descriplas por Ilackett, Missorili c Mar- 
tini, })ara os maculipennis da Europa. 

Os adultos que capturamos na mesma regiAo ou que criamos de larva, 
apresentam porte grande. As azas das femeas, medem em media 3,74 mm. 
com um minimo de 3,33 mm., e um maximo de 4,28. NAo daiiios as inedi- 
das dos machos por serem elles todos de cria^Ao no laboratorio. Os palpos 
apresentam um annel negro basal no 3.° e 4.o segmentos, e um annel branco 
apical no 2.o. Os tarsos anteriores apresentam os 1.° e 2.° segmentos com anneis 
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brancos apicaes e o 3.o com aiinel negro basal; o l.o iia maior clas vezes ^ 
todo negro, mas as vezes apresenla iim annel branco apical; o mesmo se 
diga do 5.0 segmenlo. Tarsos m6dios com annets brancos apicaes nos dois pri- 
meiros segmentos. Tarsos posteriores com annel branco distal no l.o segmento; 
por^ao negra basal do 2.o articiilo variando de 26,8 o/o a 75 o/o com uma m^- 
dia de 53 o/o. • 

A genitalia dos machos (Est. 1, fig. 2; est. 2, fig. 2) 6 identica as de 
oswaldoi oswaldoi que possuimos no laboralorio. 

Esta variedade se cria nas grandes lagoas d beira do Tiet6, em peque- 
nos alagados e ribeirocs, abertos ao sol ou coberlos de vegela^So relativamente 
alia e com leve correnleza, em poyas d’agua sob grandes arvores, iia floresta, 
com pouca illumina9ao. Estes ullimos criadoiiros parecem ser os mais favoraveis, 
o facto merecendo maior observa^*ao. () pi I de urn dos sens criadouros nos ala- 
gados de ribeirao era de 6,8. 

* 

Vetnos pelo e.xposto, que as tres variedadcs de oswaldoi formam um 
grupo bem definido, poi.s, se de um lado nito conbecemos os ovos da forma 
typica, por oulro lado temos a sua terininalia identica d var. noroestensis. Por 
sua vez esta ultima tern os ovos muito semelhaiitcs aos de metcalfi. Estes ovos 
e a terminalia das tres formas sdo muito differentes de tarsimacnlatns (ioeldi, 
1905. 

SIIMM.VHY 

1. — The aa. review the bibliograjdiy relating to the tarsimacnlatns species and 

come to the following conclu.sions: - 

a) the material worked by Townsend ,1933- 1) is really tarsimacnlatns 
1905, 

b) the tarsimacnlatns which Hoot (1926; examined is not the same species 
as the material which (roeldi and Townsend worked with but coin- 
cides with the description of the actults of Oswaldoi Peryassii, and 
so, this species is revalidated. 

2. — Under this criterion, tarsimacnlatns aa is divided in two species one which 

Goeldi (1905) and Townsend ('lt)33-3Ij examined and that probably have 

several races and another species which Peryassii, Root and aa. examined. 

3. This .second species, oswaldoi Peryassii, 1922, was found to have three 

varieties which are numeil anil characterised as follows: — 

a) Anopheles (Nijssorlu/nchnsj oswaldoi oswaldoi which is known by its 
very narrow black ring on the second posterior tarsal, 

b) Anopheles ( Ntjssorhifnchns) osnmldoi metcalfi was created by characters 
of egg 'and adult and named in honor of the late Francis Metcalf Hoot. 

c) Anopheles (Nijssorhynchns ) oswaldoi noroestensis that is described in 
this paper from specimens captured in Lussanvira, State of Sao Paulo, 
Brazil and can be se])arated also by characters of egg and adult. 
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Estampa 1 

Fig. 1 - Desenho em camara clara da terminalia de A. tarsi maculatus Goeldi, 
1905. L. R. Guimardes, del. 

Fig 2 — Desenho em camara clara da terminalia de A. oswaUloi var. noroestensis 
n. var. L. R. Guimardes del. 





Estampa 2 

Fig. 1 — Terminalia de A. tarsimaculattis Goeldi, 1005. D. Liii Ebstein, photo- 
grapha. 

Fig. 2 — Terminalia do A. osiimkioi var noroestensis n. var. D, Lili Ebstein, 
photographa 

Fig. 3 — Ovo de A. tavsimaculatus sogundo Goeldi, Os Mosquitos do Parrl, 1905 
Prancha O, fig. 133. 

Fig. 4 ™ Ovo de A. osumldoi var. mefcalfi n. var., segundo Root, The Am. Jn 
Hg. 6 (5) : 684, 1926. 

Fig. 5 - ' Desenho do ovo de A. osuHildoi var. noroestensis n. var. L. R. Gui- 
marSes del. 




Piir- las. — tim ovo de Cel Ha argyrotaf^ 
sts, pbotogrftphatio naa mnsinaa condigtfe* 
como os da fig. 131, porfim visla auix)rior, 
lado vcturfli. 


Galvao & Lane: Nyssorhynchus de S. Paulo. VI. 
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[With 2 plates] 


INTRODUCTION 

The genus Hexatylus was eslablished by the writer (1926), with H. vivi- 
paras as the type species, for nematodes found in a diseased potato tuber and 
afterwards in a gladiolus corm. The worms are very similar both in shape, 
size and general appearance to the Stem Eel worm, Angnilhilina dipsaci, but 
differ from this parasite in [lossessing no median, rounded oesophageal bulb, 
in the mouth spear having 8 basal swellings each of which is bi-lobed; thus 
giving an appearance of 6 basal knobs, instead of 3 and in having no ])ost- 
vulval uterine sac. The original description was amplified in certain anatomical 
details in a short note published the same year (1926 a). In a later paper 
(1932) the writer transferred to this genus Tylenchus fanyornm Butschli, 1873, 
and Tylenchus consobrinus de Man, 1906, which became respectively Hexatylus 
fungorum (Butschli) and H. consobrinus (de Man). 

In the present paper a description is given of an additional species be- 
longing to the same genus, namely, //. coprophagus n. sp. .\t the same time 
some details are given on the morphology of //. consobrinus a species which 
has been dealt with previously only by de Man (1906) and Micoletzky (1921). 
De Man’s original description was based on three female specimens; the male 
being quite unknown to hitn, whilst Micoletzky, found 7 adult females and 
two males. The writer has been fortunate in being able to base his observa- 
tions on 21 females and 7 males. 

Hexatylus coprophagus n. sp. 

(PI. 1, figs. 1-4). 

In an aqueous extract of rather old sheep droppings, taken from a 
pasture at Winches Farm in 1928, amongst a large number of various free- 
living nematodes, there were found 3 or 4 specimens of the present species. 
Some measurements and drawings were made at that time but examples of 
the worm were not seen again until 1932 when in a further extract of sheep 
droppings from the same pasture 12 examples of the worm were found. Females 
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only have been encountered; the male, if it exists, has not been found. The 
worms were fixed in hot glycerine alcohol and finally mounted in glycerine. 
The present description is basetl on the.se mounted specimens and on the 
notes and drawings made in 1928. 

Dimensions: — Length, 0.88 mm. to 1.45 min., a ==18.5—28, |3 0.3--7, 
Y = 8— 10.4, V — 82 0/0—86 o/o, mouth sjicar, 11—12 microns. 

The general shape and appearance of the worm is .shown in fig. 1, where 
it can be seen that the body is comparatively stout. It tapers anteriorly a 
little in the oesophageal region and iiosteriorly from the vulva backwards; the, 
tail being drawn out to a fine point. 

The cuticle is striated Iransver.sely. The head is not distinctly offset, 
ojily a faint constriction separating it from the body. It is rather flat and shal- 
low and appears to be made up of G soinciwhal roundly conical lips. Behind 

the anus the body tapers sharply to the lip of the filiform tail. 

The buccal orifice leads into a short vestibule in which lies the front 

part of the mouth spear. The latter is rather small and delicate in structure. 

It appears to be comixised of the usual l\yo parts; an anterior conical and 
a posterior cylindrical portion. The former is about one half the length of the 
latter. There are very small knoh-Uke thickenings at the base of the spear 
but it has not been possible to determine their exact number. They appear 
in optical section to be lateral thickenings of the spear base, not extending 
across its lumen. 

The oesophagus consists of a fusiform anterior portion which is some- 
what swollen posteriorly just before it narrows to the isthmus which is crossed 
by the nerve ring. IJehiud this it seems to expand into an irregularly fhaped 
glandular region (rather like the corresponding region in H. vivi paras ) which 
blends indefinitely with the beginning of the intestine. In one or two specimens 
it has been possible to find a comparatively large nucleus, probably the nucleus 
of the dorsal eosophageal gland cell, but the nuclei of the sub-ventral gland 
cells have not been located with certainly. In many of the specimens the anterior 
eiid of the ovary was found lying in this region of the l)ody and this made 
it extremely difficult to distinguish the arrangement of the various organs here 
The oesophagus is lraver.sed by a narrow lumen into which the dorsal oesophageal 
gland opens by a short lateral duct just behind the base of the spear. 

The excretory pore is large and distinct and occurs at about the level 
of the end of the glandular part of the oesophagus. The orifice is circular and 
the walls of the duct are lined for a short distance with refractive cuticle. 
The junction of the oesophagus and the intestine is very indistinct and the 
writer has not found it possible to distinguish clearly the blending of the 
oesophageal lumen with that of the intestine. The latter ends in a short 
rectum which leads to the anus. 

The vulva is situated far back on the body as a pronounced lateral slit 
with rounded lips. The short vagina leads inwards and forwards to the gonad 
which is single and lies outstretched anteriorly. The uterus holds one egg at 
a time. It is connected in front with the oviduct and this blends imperceptibly 
with the ovary which extends into the vicinity of the oesophagus. There is no 
post-vulval uterine sac. 

Systematics. — The present species differs from H. uiviparus in its longer 
and more filiform tail, in having 6 roundly conical lips, in the mouth spear. 
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of which the anterior conical part is about half the length of the posterior 
part and in the character of the basal thickenings of the spear. These dif- 
ferences are such as to render necessary the creation of a new species, namely 
H. coprophagus n. sp. 

Hexatylus consobrinus (de Man, 1906) Goodey, 1932. 

(PI. 2, figs. 1-6). 

The 28 examples of this species studied by the writer were obtained 
in December 1934 by Baermann funnel extraction of a piece of turf from a 
bowling green in South Wales. The soil was of a sandy texture; a point of 
interest in view of the fact that the specimens investigated both by de Man 
and by Micoletaky were also obtained from sandy pasture soil. 

Dimensions: — Female, length, 0.96 mm. to 1.21 mm., « = 27- -36, |3 5.7 — 
7.3, y = 19— 23, V — 89.2 0/0 90 o/o. Male, length, 0.83 mm. to 0.98 mm., «»n36— 
45, (3 = 6.3— 7.7, Y = 17.5 - 23, spicules 25 microns, gubcrnaciilum 10 microns, 
mouth spear 12 — 13 microns. 

Female. — De Man’s account of the anatomy of the female worm, his 
drawing of the entire worm and its tail end are fully adctiuate for the identifica- 
tion of this species. The specimens examined by the writer agree in all particulars 
of shape, appearance, dimensions and proportions and thus render a re-ilescription 
of the adult female unnecessary. Imr the sa-ke of completeness, however, a 
drawing of a female is given in PI. 2, fig. 1. 

Male. The only previous description of the male is that given by 
Micoletzky (1921) whose fig. 43 d. shows the tail end in lateral view. As this 
author had only two adult specimens on which to base his account, the writer 
proposes to give a more detailed descriptions based on the examination of the 
7 specimens which were available. 

As the foregoing dimensions and proportions show, the adult male is 
smaller and slenderer than the adult female, though none of the examples 
studied by the writer was as small as those examined by Micoletzky who gives 
0.53 mm. and 0.68 mm. as the lengths of his two specimens. 

The head (PI. 2, fig. 4) has the shape of a flat cap with convex sides. 

It appears to be divided up into six radial segments, as commonly found in 
the heads of species of Anguilliilina. It is offset from the body l)y a faint 
constriction. The cuticle of the body is transver.scly striated. The buccal cavity 
is in the form of a short tube in which lies the anterior end of the mouth 
spear. The latter has the usual structure; the two parts, anterior conical and 
posterior cylindrical, being about equal in length. The three basal swellings are 
quite small. The oesophageal region is shown in PI. 2, fig. 3, where it can 
be seen that there is no median, muscular eosophageal bulb but merely a 

rather spindle-shaped fore part sej^arated from the posterior glandular par^ 
by a narrower isthmus across which lies the nerve ring. The glandular part 
appears to be a little more sharply defined than in H. viuipariis and //. copro- 
phagus and has much the appearance of the corresponding region in many 
species of the closely related genus Anguillulina. The writer has not been 
able to distinguish all three of th,& nuclei of the oesophageal gland cells 

which make up this region bu^^ has located what is probably the nucleus of 
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Ihe dorsal oesophageal gland. The duct from this gland cell opens into the 
lumen of the oesophagus in the usual place just behind the base of the spear. 
The excretory pore is situated on the ventral body wall in the region of the 
l)oslerior part of the oesophagus. 

The tail (PI. 2, figs. 5-6) tapers to a conical point and is surrofmded, 
as noted by Micoletzky, by the bursal wings which are also pointed at the 
tip. These wings arise from the cuticle a little in advance of the heads of the 
spicules. There are no caudal papillae or ribs supporting the bursa. The cloacal 
ajjerture is situated on a distinct ventral prominence. The spicules arc? paired and, 
when seen in lateral aspect, have the api)earancc shown in PI 2, fig. 6, 
which is very similar to that of the spicules of Angiiillulina dipsaci. The head 
of each is somewhat expanded and is oijen at the fore end. This part is about 
one third the length of the whole structure The shaft of each spicule tapers 
gradually to a narrow point. The gubernaculum is simple. The gonad is single, 
extending anteriorly in the body, and has the usual structure. 
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Plate 1 

Hexatijlus coprop hagiis n. sp. 

Fig. 1 — Adult worm under low magnification to show general apjjearance and 
structure; lateral view. 

Fig. 2 ~ Head end in lateral view, highly magnified; showing 3 of the 6 

lips and mouth spear. 

Fig. 3 — Oesophageal region under high magnification, in lateral view. Two 

nuclei are indicated in dots to show that their location is uncertain 
hTg. 4 — Tail end under high magnification, in lateral view. Part of an egg 

shown in the uterus. The figure is enlarged to the same scale as 

fig. 3. 






Plate 2 

Ilexafylus consohrinus (de Man, 1906) Goodey, 1932. 

Figs. 1 e2 — Adult female an<l male respectively under low magnification to 
show general shape and structure. These figures arc enlarged to the 
same escale. 

Jdg. 3 ~ Oe.sophageal region of a male umler high magnification, lateral view 

Fig. I - Head and more highly magnified to show .shape of head and mouth 
spear. 

Figs. 5 c 6“ Male tail in ventral and lateral aspect resi)ectivcly, highly magnified, 
showing arrangement of bursal wings and shape of spicules and guber- 
naculuin. These figures are enlargetl to the same scale. 





Sobre uma nova especie de Nycteribiidae 
(Diptera-Pupipara) 
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[Com 1 estampa] 


Scott * assignala 13 especies dc Ni/cteribiidae do gcncro Basilia Ribeiro, 
1907, parasitando morcegos do novo mundo, das quaes apenas tres prove- 
nientes do Brasil. 

Na presente nota descrevenios niais uma es])ecie desses cctoparasitas pro- 
veiiiente de Tapera, Pernambuco. A nossa descripQao 6 l)aseada em especimens 
conservados cm alcool. 


Basilia travassosi n. sp. 

Especie pequena, com cerca dc 1.5 mm. 

Fe/nea. — Cabe^a afunilada e comprimida lateralmente; vertex apresen*- 
tando 5-6 cerdas dc tamanhos desiguaes na sua borda anterior, 2 das quaes 
inscridas entre os olhos que silo typicamentc bifacctados. Gena e post-genu 
apresentando cerca de 10 cerdas de diversos tamanhos. Palpos curtos com 12 
cerdas fortes, sendo as apicaes as niais longas. Antenna apresentando o pro- 
longaniento dorsal do segmento basal j)ediclc ») delgado c inteiramente ro- 
coberto de finos pelos, os quaes revestem tambem a parte dorsal e a borda 
anterior deste segmento. Elagello espherico. Arista rarnificada e inteiraniente 
coberta por uma penugem muito delicada. 

Thorax corno nas outras especies do genero; borda anterior niais ai'‘- 
redondada que em B. ^speiseria; mo.sonoto elevado posteriornieiile conio cm, 
B. speiseria. 

Abdomen curto. 1 « tergito visivel mais longo que largo c ai)resentando 
sua maior largura ao nivel dos dois tcrcos anteriores; suas bordas, tambem 
nos dois ter^os anteriores, mais chitinisadas; borda do tergo posterior conver- 
gindo obliquamente para o centro e para traz, forniando um angulo larga- 
mente arredondado. Cerca de 35 pequenas cerdas irregularmente distribuidas 
por toda a face deste tergito; 3-1 cerdas maiores acompanhani as bordas 
do ter^o posterior e 8 outras, com as bases muito unidas, teem nascimento 
na extreniidade apical deste segmento. Segundo segmento visivel nitidamente 
separado e apresentando a borda anterior largamente cscavada na linha me- 
diana e a posterior recta; algumas cerdas curtas acompanham sua borda an- 
terior; 6-7 cerdas se agrupam junto a linha mediana na por^^ao anterior; o 


* The Linnean Society’s Journal — Zoology Vol. XXXIX (N. 267) Abril 1936, p. 497. 
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rcslanle tlu superiicie deslc lergito c inlfiramentc glabro, exceptuando-se a borda 
poslcrior (pu* v marginada por iima filcira dc cerdas fortes, altingindo al- 

gnmas deltas grande eompriniento. Seginenlo anal com as bordas lateraes inais 
elulinisadas, levemenle convergenles posteriornienle e apresenlando 9-10 cerdas 
Superlicie venlral com o eslernito basal occupando mais da melade do com- 
primeiilo do abdomen e ai)resentando, em sua superficie, inmimeras cerdas 
dislribuidas em diversas fileiras, e na borda posterior, o ctenidio com cerca 

de 55 dentes. 

() coniiexivo, tpie se inicia sob o esteriiito basal, apresenta diversas 
fileiras de j)efiueiias cerdas, alem d(‘ oiitra de cerdas bem maiores qiie con- 
vei'ge obliciiiameiile om direc^'Ht) a linba mediana. Postcriormente a essa fi- 

leira de ccnlas maiores o connexivo e revestido })or numerosos espinhos pusf 
Inlados. Sobre o segmento terminal, cnja superlicie e glabra e aj)resenta cerca 
de 9 cerdas tie tamanlios desiguaes nos angulos latero-])osteriores, encoiitramos 
lima placa mais cliilinisada com diversas cerdas. 

Macho: Semelliante a lemea, exce[)tuamlo-se o abdomen qiie tern a 
forma conica com a extremidade Irimcada Sni)erficic dorsal apresentando sole 
lergilos. rergito basal ])e((iieno e ajienas indicado j)or uma lileira de cerdas 
apicaes alem de oulras menores sobre sua superficie. 

'Pergitos 2-0 com a sujK*rficie glabra e aj>resenlando em suas margens 
dislaes uma lileira de cerdas grandes e [)e(|uenas, sendo as maiores sobre o 
0‘>, 7« lergilt) glabro na jicr^ao proximal e com diversas cerdas na metade 
distal e bordas. 

Ksternito basal mnilo mais curio (pie o da femea, apresentando cinco 
fileiras irri'gnlares de cerdas curias Os esternilos enlre o basal e o anal e tpie* 
silo pralicamente indislinguiveis apresenlam 2-5 fileiras de cerdas muilo irre- 
giilares e o mais apical delies cerca de vinte dentes fortes (ctenidio) irregu- 
larmenle dislribuidos junto a linba mediana. Segmento anal glabro excepto 
em suas bordas lateraes e apicaes tpie apresentam mimerosas cerdas. Clasper 
forle, baslanle cliilinisado, com o apex quasi preto c ai>resentando seis cerdas 
fortes em lodo o sen comprimenlo 

Ilololypo femea e allotypo macho na collec^ao de iiiseclos tlo Labora- 
torio de Parasilologia e colleccionados por 1). Bento Pickel em Fapera, Per- 
nambuco, em Janeiro de 1927. 

Paralyptis. 7 femeas lambem da mesma proccdcncia e colleccionador. 
Inlelizmente nao nos foi possivel obter o noine do morcego liospedador. 

Dedicanios esla especie ao emincnle parasitologista jiatricio. Dr. Lauro 
Travassos, do Inslilulo Oswaldo C’.ruz. 

Devido a genlileza do Prof A. Costa Lima, livemos opporlunidade dc 
examinar a collecyao de Nijefrrihiidae do Inslitulo Oswaldo (ii'uz, onde assigna- 
lamos a presenva de uma especie muilo affiin a Basilici Irauassosi, lambem pro- 
venienle de Tajiera, Pernambuco. Os exemplares do Prof Costa Lima sao 
inonlados em balsamo e apre.senlam algumas differen^as em relacao aos nos- 
sos, que os fazem merecer esludo mais acurado. 


Eslanipa 1 

Pig. 1 — liasilia travasso.si n. sp. Antenna do macho. 

Fig. 2 — nasilla irauassosi n. sp. Abdomen da femea, lado venlral. 

Fig. 3 — Basilia irauassosi n. sp. Abdomen da femea, lado dorsal. 






Syntomideos (Amatideos = Euchromideos) 
do Estado do Pard 


Dr. Goclofredo Hagmann. 

Chefe da Sec^o de Zoofogla do *’Mu»«u Paraense 
Emilio Ooeldi** - Bratll 


Enlre os Lepidopteros, a faiuilia dos Syntomideos (Amatideos on pela 
nomenclatura mais moderna Euchromideos) mcrece para nos, aqui na regiio 
neotropical, um interesse especial, pelo facto da mesma encontrar na regiao 
e principalmentc na sua parte tropical, um desenvolvimeiito oxtraordinario. 

Como Seitz mcnciona na sua grande obra sobre Lepidopteros, conlieV 
cia-sc em 1892, conforme o catalogo de Kirby, 700 e tantas especies e em 1898 
figuram no catalogo de Hampson ja 1.200. Pelo supplemcnto desse catalogo, 
publicado em 1914, o numero de esi>ecies conhecidas elevou-se a 2.200 em somma 
redonda, sendo 4 especies europeas, umas 500 asiaticas e africanas e as restan- 
tes 1.700 pertencendo a fauna americana. Nilo sera exaggerado admittir ciue 
o numero das especies americanas, conhecidas at6 hoje, ja vae hem alent 
de 1.800. 

Tanto piira o Norte como para o Suil do Continentc Americano, o 
numero do especies diminue, assim que na parte septentrional da .\merica do 
Norte encontram-se ainda 3 especies e pelo extrerno Sul, ja na altura de lluc- 
nos Ayres, observa-se a mesma diminuiyno, nSo sdmente no numero das es* 
pecies, como tambem no do ospecimens, todas formas sombrias. A maior i-i- 
queza cm especies de Syntomideos encontra-se na Ilijlea da enorme bacia Ama- 
zonica e nas mattas densas e humidas das encostas das cordilheiras dos Andes 
e da America Central. 

Tendo-se em frcntc uma collec^ilo de Syntomideos, involuntariamenle es- 
tranha-se a enorme differen^a no aspecto geral das diversas formas. Muilas 
especies sao tao semclhanles as vespas, com as suas azas hyalinas, sem csca- 
mas, o corpo coarctado c annellado de diversas cores que torna-se necessario 
um exame mais minucioso para constatar tratar-se d’uma borboleta e nao d’um 
hymenoptero. Pousada n’uma flor, a primeira vista, mesrno o cntentido no 
assumpto, pode enganar-se c tomar uma borboleta por vespa*. De outro lado 
temos formas escuras, de cores sombrias e modestas, porem a maioria e de 
especies de cores brilhantcs, vcrdadciras joias, com manchas d’um colorido 
azul ou bronze metallico e cintas no abdomen de um vermelho ou encarnado 
vivo, sao em geral borboletas pcqucnas, tendo as maiores uns 30 millinietros 
no comprimento das azas. 


* Esta frizante semelhan^a com vespas serviu para os adeptos da theoria de ‘^Mimicry” como 

exemplo classico, porem devo confessar que nio me posso contentar com a id^a de que um insecto pela evo* 
lufio possa aicanf ar uma seinelhan^a com qualquer outro insecto, copiando um modelo que parece ser protegi- 
do contra certos inimigos, para com esta circumstancia auferir vantagens na lucta pela existencta. 
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A maioria das especies pode ser coiisiderada como nocturna e a minoria 
como diurna, l‘rcc|ueiilando durante o dia diversas flores. Enlre ostas ultimas 
tcnlio obscrvado que somente nas primeiras horas do dia apparecem nas flores 
e toriiam-so muito ariscas niais tarde, desapparecendo complelamente durante 
as horas quentes. Certas formas apparecem a noile a luz. No voo sSlo faceis 
do conhccer e todas as que tenho cncontrado na matta voando, teem o costume 
do pousar no iado de cima de folhas, para escondcr-se i uniediatamcnte no 
lado inferior dellas. Por esta razSo a collect a de Synlomideos n5o e facil c 
sc inlo livesse enconlrado uma planta quo tern uma cxtraordiiiaria forya at- 
tracliva sobre esta familia de Lepidopleros, a minha colleccao ate hoje seria 
pauperrirna! Por acaso observe! que a })lanta conhccida na nossa regiAo como 
Pedegoso (no sul Crista de Callo;, IIcHotropium ( Heliophijtiim) indiciim^ uma 
Borraginacea (lue cresce ate um metro de altura, com folhas asperas c peque- 
nas^flores azuladas em panicula coinprida, e muito fretpienlada por Syntomideos, 
tanto tie tlia, como de noite. Por simples commodidade, visto iiAo ter sem- 
pre a planta crescendo perto da casa, arranquei planlas inteiras para pendura- 
las numa cerca de aramc junto a mesma. Mementos depots pousaram os pri- 
meiros Syntomideos e na primeira noite appareceram diversas espccies, purein 
nos (lias seguintes, ja com a planta complctamentc murcha, a tiuanlidade dc 
Syntomideos que appareccu, princi[)almente a noite, era espantosa, juntando-se 
centenas de es]>ecimensl A planta, murcha e meia secca, exhala um cheiro exqiii- 
sito (jue, approximando-se da planta, uma •pessoa nota immediatamente Com 
a progressiva seccagem do vegetal, o cheiro desapparece pouco .a pouco e as 
borboletas coiiie^am a rarear, ate faltar complelamente. T)ando-se o trabalho 
tie retirar a planta do sol quente e regando-a a tarde ajiles de pendura-la no- 
vamente, a mesma ])odc servir como isca durante uns 10 dias. Desagradavel e 
o facto que o T'etlegoso altrahe os Culicideos que perseguem o oollcccionador 
impiedosamente Durante o dia o Fedegoso tambem e frequeiitado por muitas 
vespas (lue o roern no tak), nas folhas e na panicula e sao >)rincipaimeiite 
nas chagas tpic ahi se formam que as borboletas aproveitam-se para sugar a 
seiva do Fedegoso. 

Syjilomideos diurnos que frequentam o I'Y'degoso sao: Pseiidosphcx, Sphe- 
cosoma, Ponipiliodcs, JIgda, Eumenogasler, Trichina, Antichloris, Aggrta, Me- 
salasia, etc Nocturnos sflo: Orcgnki, Phoenicoprocia, Plieia, Loxophlchia, Lcn- 
cotmvmis, Cosmosorna, Episcepsis, Teuccr, Dcsmotricha, Aclgtia, Dclphgre, IIc- 
liiira, Eiicercon, Ilgaleucerca c outros. Tenho observado que o niaior iiumcro 
de espccies procuram o Fedegoso enlre 7 e 8 horas da noite, sendo raro encoa- 
trar-se formas ap6s as 9 horas que ja nao se tenham obscrvado antes. Veri- 
fitpiei tambem tiuc as 4 e 5 horas da madrugada ainda se cncontram as mes- 
mas espccies observadas na vespera. Noites de chuva deram sempre bons re- 
sultados, porem, absolutamente negativas, sao as noites de luar, facto este ([uo 
tenho obscrvado cm diversos lugares do Estado do Para. Mesmo em tempo 
de lua cheia, sc o ceu fica completamcnte encoberto pelas 9 ou 10 horas da 
noite nao se pode conlar enconlrar Syntomkleos nas horas altas da noite, o 
que demonstra que estas borboletas somente voani logo depois do escurecer. 
Entre as formas diurnas tenho observado os generos Aggrta, Nyridela, e Meso- 
lasia sdmente nas primeiras horas do dia, emquanto que Sphecosoma^ Eiimcno- 
gaster, I'richura c Antichloris frequentam o Fedegoso durante todo o dia, mesmo 
nas horas mais quentes, tornando-se por6m bastantc ariscas. 
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Principiei a colleccionar Synlomideos em 1921 na nossa propriedailc Ta- 
perinha, no Mimicipio de Sanlarem, a margem direila do Rio Amazonas. A 
nossa casa esl^ siliiada na aba de urn planalto de uns 120 metros de allura, 
a extremidadc do planalto central do Rrasil que vem morrer na beira do Rio 
Amazonas, completamente coberto de cxhuberaiite malta virgem, tendo na siia 
f rente, pelo lado septentrional, o vasto valle do grande rio, terrenos de cam]^os 
alagados durante o inverno, entremeiados com ilhas da varzea. Em 1923 re- 
metti diiplicalas ao Dr. Hans Zerny do Museii de Vienna que me eiiviou a 
lisla das especics classificadas. A lista conlinha 88 especies e enlre ellas 4 
novas. Em 1927 Zerny passou tres Inezes como nosso hospede cm Taperinba 
c colleccionou, enlre milhares de inseclos, cerca de 1.300 especimens de Syntorai- 
deos, represenlando 120 esjiccies. Nos Annacs do Muscu de Vienna, Vol. 15 de 
1931, Zerny publicou a lisla dos Syntomideos do Estado do Par5, conhecidos 
ate aquella data, baseando-se, fora da litteratura ja existente, na miiiha col- 
iec^-ao e na por ellc leila durante a sua estadia aqui. Nesta lista, que con- 
lem 231 especies, 102 foram conslaladas pela primeira vez no Estado do Para. 

Na presenlc lisla o numero de Synlomideos encontrados neste Ivstado 
eleva-se a 200, nao incluindo umas formas, provavelmente especies novas, que, 
pela falla da lilleralura mais moderna, ainda nio procure! classificar. Temos de 
lomar em considerayao que ate hoje muito pouca genie tern feilo collecyOesS 
syslemalicas de Synlomideos na nossa regiao, e no futuro, uma intensa explo- 
ruyAo neste senlido ha de ampliar consideravelmente o numero de especies. 
As collecyOes feitas por Zerny e por mim sao provenienles, na sua grande maio- 
ria, de Taperinba, por conseguinte do lado meridional do Rio .\mazonas. Zerny 
cliama a allenyao para o facto dc que de Obidos, no lado esquerdo do Rio 
.\mazonas, apezar dc ser uma localidade bastante frecpientada por collecciona- 
clores de borbolelas, quasi nada se conhece dc Syntomideos. Ii'erreira d' Almeida, 
tluranlc a sua excursCto aos rios 'rrombetas e (hnnina, de Agoslo at6 No- 
venibro de 1930, somente enconlrou 11 especies de Syntomideos, poriSin estvni 
convencido que, se tivesse eiiconlrado o b'edegoso, teria feito boa colheila. At6 
hoje nao live occasiao de collcctar no lado septentrional do Rio Amazonas 
e possuo somente poucas CvSpecies da Rocca do Rio Parii, apanhadas pelo Dr. 
Allen Pickles e sua esposa 1). Marjorie, enlre ellas formas nunca enconlradas 
em Tajierinha. De 1931 para ca, voltaiido para o Museu Paraensc como Chefo 
da Secyao de Zoologia, Icnho feito collecyOes em Itaguary e Breves, ambas lo- 
calidades na Ilha de Marajo, em Santa Izabel e SAo Jorge de Jaboly (junto 
ao leprosario Paraense) na Estrada de b'erro de Rraganya, como tarn hem nas 
immedialas visinhanyas de Belem. De Miramar e de Mosqueiro (junto de Be- 
lem) ten ho recebido do Dr. Eladio da Cruz Lima e sua esposa D. Esther, di- 
versas formas nao enconlradas cm Taperinba. Auxilio encoiitrei lambem por 
parte do men assistentc do Museu Paraense, Rodolpho Siqueira e do estudanle 
Angelo Pinheiro. Valiosas contribuiyOcs para a minha collecy.ao tenho recebido 
do men jovem neto Werner, que ja com a idade de 5 annos apanhava no Fedegoso 
Syntomideos, Iriumphando com cada novidade encontrada. 

Para demonslrar a dislribuiyiio gcographica das diversas especies fiz na 
minha lista annexa quatro rubricas: !.») a lista dos Syntomideos conhecidos 
at^ hoje no Estado do Para; signiticando o signal I nesta rubrica que possuo es- 
pecimens na mhiha collecyao; 2.«) indica que a especie 6 conhecida (X) ou n^o 
(O) na regiao do Alto Amazonas c sens affluentes acima de Manaos, inclusive Bo- 
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Uvia, Peru, Equador e Colombia; 3.a) que a especie 6 conhecida (X) ou nfto (O) nas 
tres Guyanas, incluindo parte da Venezuela, principalmente o Rio Caura, em 
vista das collec^Ces feitas por Klages naqiiella regiSo, e a Ilha Trindade; 4.“) que 
a especie <5 coaihccida (X) ou nao (O) do Sul do paiz, desde o Estado do Maranhao, 
onde na sua parte septentrional finda a matta tropical da bacia Amazonica. 

Das 260 especies de Syntomideos conhecidas ate hoje no Estado do 
Para, 46 especies sao unicamente conhecidas neste Estado; 29 especies sao co- 
nhecidas tambem no Alto Amazonas; 52 especies sflo conhecidas tambem nas 
Guyanas; 59 especies siio conhecidas tanto no Alto Amazonas quanto nas Guya- 
iias; 12 especies sSo conhecidas tambem tanto nas Guyanas quanto no Sul do 
|)aiz, I'altando na regiao do Alto Amazonas; 7 especies sao conhecidas tam- 
bem tanto no Alto Amazonas quanto no Sul do paiz, faltando nas Guyanas; 6 
especies sao conhecidas sdmente no Sul do paiz, faltando tanto no Alto Ama- 
zonas quanto nas Guyanas e 31 especies teem uma distribui^ao geographica 
mais vasta, sendo eiicontradas em todas as regiOes. 

Pelos algarismos acima mencionados ve-se logo que a fauna do Estado 
do Para tern muito mais formas communs com as Guyanas de que com a 
regiao do Alto Amazonas. Este facto, sem duvida, esla em correla^ao com a 
vegeta^ao c Adolpho Ducke, o melhor conhccedor da nossa flora, affirmoii-inc 
que a composi9ao da matta do Raixo Amazonas tern muito maior semelhan?a 
com a das Guyanas do que com a do Alto .\mazonas. Pelas observances da 
Commissao de Idmites, trabalhando hoje nas fronteiras das Guyanas, sabemos 
(lue o divisor d’agua que separa as aguas que correm pclo lado do sul para o 
Rio Amazonas e as que correm pelo lado do norte direclamenle para o Oceano, 
csia na maior parte coberta de uma densa matta virgem, jiSo exislindo assim 
obslaculo nenhum distribuinao franca de um para o outro lado. 

Tomando em consideranilo a vasta distribuinao geographica em geral, 
acho nao errar muito, considerar a maior parte dos Syntomideos conio poly- 
phaga, alinientando-se as lagartas de uma mesnia especie de diversas planlas 
Devemos confessar que ate hoje quasi nada se conhece sobre as lagartas desta 
familia e vae ainda demandar niuita pacicncia para se esclarecer um pouco a 
biologia deste grupo. O espa^o de que disponho, nao me permitte entrar em 
detalhes observados cm diversas especies, sdmente quero ainda meiicionar a 
circumstancia de que muitas especies, ajjezar de apparecerem a noitc no b’e- 
degoso em grande abundancia, iiunca as encontrei na matta durante o dia. 
NSo falo das formas pequenas faceis de escapar a vista, porem das formas 
grandcs, como Orcynia calcarata^ Desmoiricha Ursula e o maior numero de es- 
pecies do genero Eucereon que apparecem a noile no Fedegoso as duzias de 
exemplares. 
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1. 

Phaeosphecia opaca Wlk. 


o 

o 

o 

2. 

Orcynia calcarata Wlk. 

I 

X 

o 

o 

3. 

Pseudosphex poUstes Hbn. 

I 

X 

X 

X 

4. 

Pseudosphex klaqesi Rothsch. 

I 

o 

X 

o 

5. 

Sphecosoma anqustatiim Moeschl. 

I 

o 

X 

X 

6. 

Sphecosoma iestaceum Wlk. 

I 

o 

X 

o 

7. 

Sphecosoma abdominalis Schaus. 

I 

o 

X 

o 

8. 

Sphecosoma mathani Rothsch. 

I 

X 

o 

o 

9. 

Pompilopsis tarsalis Wlk. 

I 

X 

o 

X 

10. 

Pompiliodes aliena Wlk. 

I 

X 

X 

X 

11. 

Pompiliodes postica Wlk. 

I 

X 

o 

o 

12 

Pompiliodes tcnebrosa Wlk. 


o 

X 

o 

13. 

Methysia infersecta Hmps. 


o 

o 

o 

14. 

Methysia notabilis Wlk. 


o 

X 

o 

15. 

Paramya chrysonota Hmps. 


o 

o 

o 

16. 

Isanthrene melas Gr. 

I 

X 

X 

X 

17. 

Isanthrene varia Wlk. 

1 

X 

o 

o 

18. 

Isanthrene vespiformis Butl. 

I 

o 

o 

o 

10. 

Isanthrene porphyria Wlk. 


X 

X 

o 

20. 

Hyda basilutea Wlk. 

I 

X 

X 

X 

21. 

Aiifochloris caiinus Cr. 

I 

X 

X 

o 

22. 

Autochloris ectomelaena Hmps. 

I 

X 

o 

o 

23 

Aiitochloris completa Wlk. 


X 

o 

o 

24 

Autochloris simplex Wlk. 


X 

o 

o 

25. 

Sarosa iynicornis Hm[)s. 


X 

o 

o 

26. 

Sarosa acutior Feld. 


X 

o 

o 

27. 

Phoenicoprocta chrysorrhea Hmps. 

I 

X 

o 

o 

28. 

Phoenicoprocla uacillans Wlk. 






niqricoxa Zerny 

I 

o 

o 

o 

29. 

Phoenicoprocta riibriventris Hmps. 






amazonica Zerny. 

I 

o 

o 

o 

30. 

Pheia qaudens Wlk. 

I 

X 

X 

X 

31. 

Pheia serpensis Kaye. 

I 

o 

o 

o 

32. 

Pheia haemapleiirn Hmp.s. 

I 

o 

o 

X 

33. 

Pheia albisiqna Wlk. 

1 

X 

X 

X 

34. 

Mimaqyrta abdominalis Rothsch. 

I 

X 

X 

o 

35. 

Loxophlebia picta Wlk. 

I 

o 

X 

X 

36. 

Loxophlebia cincfata Hmps. 

I 

o 

X 

o 

37. 

Loxophlebia crusmatica Dojjn. 

I 

o 

X 

o 

38. 

Loxophlebia pyrqion Druce. 

I 

o 

X 

X 

39. 

Loxophlebia diaphana Sepp. 

1 

o 

X 

X 

40. 

Loxophlebia klaqesi Rothsch. 

I 

o 

X 

o 

41. 

Loxophlebia postflavia Druce. 

I 

o 

X 

X 
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12. 

Mesothen pyrrha Schaus. 

I 

X 

X 

o 

13. 

Mesothen endoleuca Druce. 


o 

X 

o 

14. 

Mesothen desperata Wlk. 

I 

o 

X 

X 

45. 

Chrostosoma echemus Stoll. 


o 

X 

X 

16 

Chrostosoma dhamis Schaus. 


o 

X 

o 

47. 

Kuridela acroxantha T^crly. 

I 

X 

X 

X 

18 

Leucotmemis dorsalis Wlk. 


o 

o 

o 

49. 

Leucotmenns varipcs Wlk. 


X 

o 

V 

50 

Leucotmemis margariphera Hutl. 


o 

o 

o 

51 

J.eucoimemis icnihrcdoides Wlk. 


X 

X 

o 

52. 

Leucotmemis infersccta Wlk. 

I 

X 

o 

o 

53. 

Leucotmemis torrida Wlk. 


o 

o 

o 

51. 

Leucotmemis ornatula Wlk 


o 

o 

o 

55 

Leucotmemis flauidior Gaccle. 


o 

o 

o 

50 

Leucotmemis nexa II. S. 

I 

X 

o 

X 

57 

Leucotmemis chrijsonota limps. 


o 

o 

o 

58 

Leucotmemis insperata Wlk. 


o 

o 

o 

59. 

Cosmosoma siihflammum Wlk. 

1 

o 

X 

X 

(iO 

Cosmosoma auqe L 

I 

X 

X 

X 

()1. 

Cosmosoma melathoracium Kayo 

1 

D 

X 

o 

()2. 

Cosmosoma scraphinum 11. S. 


o 

o 

o 

03. 

Cosmosoma contracfum Wlk 

1 

X 

o 

X 

04. 

Cosmosoma chalcostictum Bull. 

I 

X 

X 

o 

05. 

Cosmosoma batesi Bull. 

1 

() 

o 

X 

()0. 

Cosmosoma admotom IT vS var. 
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I 

X 

X 

X 

(i7. 

Cosmosoma consolatum Wlk. 

I 

o 

X 

o 

08 

Cosmosoma resirictum Bull. 

I 

X 

o 

X 

01). 

Cosmosoma telephus Wlk. 

I 

X 

X 

X 

70. 

Cosmosoma acbemon Fabr. 

I 

o 

X 

o 

71. 

Cosmosoma tengpra WJk. 


o 

o 

X 

72 

Cosmosoma Idagesi Rotlisch. 


X 

X 

o 

73. 

Cosmosoma anoxanthia Druce 

I 

o 

X 

o 

74. 

Poecilosoma chrpsis Ilbu. 

1 

X 

X 

o 

75 

Poecilosoma eone Hbii. 


X 

o 

o 

70. 

Mgstrocncme varipes Wlk. 


o 

X 

o 

77. 

IHxophlebia qiiadristriqata Wlk. 

1 

X 

X 

X 

78. 

Hgpatia delecta Bull. 


o 

o 

o 

79 

Jlgpatia melaleuca WJk. 


o 

o 

o 

80. 

lihijnchopgga mcisteri Berg. 


o 

o 

X 

81. 

Jlgpocharis clusia Druce. 

1 

o 

X 

o 

82. 

Saurita crypioleuca Wlk. 


o 

X 

o 

83. 

Saurita trisiissima Perty. 


o 

o 

o 
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84. 

Saurita aitemiata limps. 


O 

o 

o 

85. 

Saurita cassandra 1^. 

I 

X 

X 

X 

86. 

Saurita lacteafn Bull. 


X 

X 

o 

87. 

Saurita fusca Doj^n . 


o 

o 

o 

88. 

Saurita temenus Stoll. 

I 

o 

X 

o 

89. 

Saurita concisa Wlk. 

I 

o 

X 

o 

90. 

Saurita tipiilina Hhn 

1 

X 

X 

X 

91. 

Saurita lasiphlebia Do^jn. 


o 

X 

o 

92. 

Sauritina duhiosa Scliaus. 


o 

X 

o 

93. 

Micraqifrta diminiita Wlk. 

I 

X 

o 

o 

94. 

Psoloptera leucosticta Him 

I 

o 

X 

o 

95. 

Dijcladia lucetiiis Stoll. 

I 

o 

X 

X 

96. 

Sijntomeida melanfhus Cr. 

I 

X 

X 

X 

97. 

Histiaea cepheus Cr. 

I 

X 

X 

o 

98. 

Histiaea amazonica Butl. 


X 

o 

o 

99. 

Histiaea proserpina Hbii. 

I 

X 

o 

o 

100. 

Macrocnerne leiicostigma Perlv 

I 

X 

o 

o 

101. 

Macrocneme ciirpsitis Gu6r. 

I 

f) 

X 

'■f 

102 

Macrocnerne adonis Dnice. 

I 

X 

o 

o 

103. 

Macrocneme thr/ra Moeschl. 

I 

X 

X 

o 

101. 

Macrocneme maja F. 


X 

X 

o 

105. 

Macrocneme indisiincta Wlk 

I 

X 

o 

o 

106 

Macrocneme vittata Wlk. 


X 

X 

o 

107. 

Maerocncrne oekendeni Rothvsch 

J 

X 

X 

o 

108. 

Macroneme albitarsia Hmps. 

I 

X 

o 

o 

109. 

Macrocneme aeaciis Stoll. 


o 

X 

o 

110. 

Calonotus phlegmon Cr. 


X 

X 

o 

111. 

Calonotiis chalcipleurus limps. 


o 

X 

o 

112. 

Calonotus triplagus Hmps. 


X 

X 

X 

113. 

Calonotus acutipennis Zerny 


o 

o 

o 

111. 

Calonotus angustipennis Zerny 

1 

o 

o 

o 

115. 

Calonotus aeqiiimaciilatus Zerny 


o 

o 

o 

116. 

Mesolasia hemorrhoidalis Stoll. 

I 

o 

o 

X 

117. 

Trichura cer bents Pall. 

1 

X 

X 

X 

118. 

Trichiira esmeralda Wlk. 


o 

X 

X 

119. 

Trichura latifascia Wlk. 

I 

X 

X 

o 

120. 

Trichura coarctata Drury 

I 

o 

X 

X 

121. 

Trichura mathina Drucc. 


X 

X 

o 

122. 

Trichura aurifera Bull. 

1 

o 

X 

o 

123. 

Pezaptera sordida Wlk. 


X 

o 

o 

124. 

Aethria andromacha F. f. rubra Drt. 

I 

o 

X 

o 

125. 

Aethria ancr Hmps 

I 

o 

X 

o 

126. 

Aethria stipata Wlk. 

I 

X 

o 

o 
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127. 

Aethria leucaspis manca Drt. 

I 

o 


X 

o 

128. 

Aethria dal t ha Driice. 


X 


X 

o 

129. 

Paraethria angustipennis Rolhsch. 


o 


o 

o 

130. 

Paraethria mapiria Drt. 

I 

X 


o 

o 

131. 

Hgpocladia parcipuncta limps. 


o 


X 

o 

132 

Hi/pocladia elongata Driice. 

1 

X 


X 

o 

133 

Herea metaxantha Wlk. 


o 


o 

o 

134. 

Herea ruficeps Wlk. 

1 

o 


X 

o 

135. 

Eumenogaster notabilis Wlk. 

I 

o 


X 

o 

136. 

Eumenogasfer pseiidosphecia Hmps. 

I 

X 


o 

o 

137. 

Eumenogaster affinis Rotsch. 

I 

o 


X 

o 

138. 

Urolasia brodea Schaus. 

I 

o 


X 

o 

139. 

Metastaiia ptjrrhorhoea Ilbn. 

I 

o 


X 

? 

110. 

Abrochia CChrgsostola) discoplaga 







Schaus. 

1 

o 


X 

o 

1 11. 

Abrochia (Chrgsostola) aurantii- 







vena Hmps. 


o 


o 

o 

1 12. 

Abrochia CChrgsostola) postica Wlk. 


o 


o 

o 

1 13. 

Abrochia CChrgsostola) singularis Wlk. 


o 


o 

o 

141. 

Abrochia CChrgsostola) consobrina Wlk. 

o 


o 

o 

145. 

Abrochia CChrgsostola) mellina H. S. 


o 


X 

o 

116. 

Abrochia CChrgsostola) munda Wlk. 


o 


o 

o 

1 17. 

Abrochia CChrgsostola) fulviphex 







Druce. 

I 

o 


X 

o 

148. 

Abrochia ( Clirgsostola) aequalis Wlk. 

I 

X 


X 

o 

1 19. 

Abrochia CChrgsostola) zethus Hbn. 


o 


o 

? 

150. 

Ecdemus hgpoleucus H S. 

I 

X 


X 

o 

151. 

Cercopimorpha homopteridia Bull. 

1 

o 


o 

o 

152. 

Cercopimorpha dole ns Schaus. 

1 

o 


X 

o 

153. 

I'eiicer hgpophaeus Hmps. 


o 


X 

o 

154. 

Teiicer qlaucopis Feld. 

I 

X 


X 

o 

155. 

Teucer carmania Druce. 

1 

X 


o 

o 

156. 

Teucer imbecilliis Zeriiy 


o 


o 

o 

157. 

Epangcles imperialis Wlk. 

I 

X 


X 

o 

158. 

Pterggopterus Icucomelas Wlk. 

I 

X 


X 

o 

159. 

Episcepsis melaiiiiis Hbn. 

I 

o 


X 

o 

160. 

Episcepsis lenaeus Cr. 

I 

X 


X 

X 

161. 

Episcepsis nereus Zeriiy 

I 

o 


o 

o 

162. 

Episcepsis scintillans Rothsch. 

1 

X 


X 

o 

163. 

Episcepsis klagesi Rothsch. 


o 


X 

o 

164. 

Episcepsis gnoma Bull. 

I 

X 


X 

X 

165. 

Episcepsis gnomoides Schaus. 


o 


o 

o 

166. 

Episcepsis lamia Bull. 

I 

X 


o 

o 

167. 

Episcepsis frances Dyar. 

1 

X 


X 

X 
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168. 

Episcepsis venaia Bull. 

I 

X 

O 

o 

169. 

Androcharia meones Stoll. 

I 

X 

X 

o 

170. 

Androcharta diversipennis Wlk. 

I 

X 

X 

o 

171. 

Ceramidia bntleri Moeschl. 


X 

X 

o 

172. 

Ceramidia cataleuca Bull. 

I 

X 

X 

o 

173. 

Ceramidia phemonoides Moe.schl. 


X 

X 

o 

174. 

Antichloris intensa Hothsch. 

I 

o 

X 

o 

175. 

Antichloris eriphia Fabr. 

I 

X 

X 

X 

176. 

Antichloris scudderi Bull. 

I 

X 

X 

o 

177. 

Pseudacliftia opponens Wlk. 

I 

X 

X 

o 

178. 

Atyphopsis modes fa Bull. 

I 

X 

X 

o 

179. 

Sciopsyche tropica Wlk. 


X 

o 

X 

180. 

Napata walkeri Druce. 

I 

X 

X 

o 

181. 

Napata alterata Wlk. 

I 

X 

X 

o 

182. 

Napata metamelatma Dogn. 


o 

X 

(4 

183. 

Napata leucotela Bull. 

I 

o 

X 

o 

184. 

Trichroa (Trichromia) capys Cr. 

I 

X 

X 

o. 

185. 

Lymire metamelas Wlk. 

I 

o 

X 

o 

186. 

Loxozona lanceolata Wlk. 


o 

o 

o 

187. 

Pseudosphenoptera boyi Zorny 


o 

o 

o 

188. 

Xanthopleura perspicita Wlk. 

1 

X 

o 

o 

189. 

Cyanopepla liurama Bull. 


X 

o 

o 

190. 

Cyanopepla' ylaucopoides Wlk. 


X 

X 

o 

191. 

Desmotricha Ursula Stoll. 

I 

X 

X 

X 

192. 

Desinotricha alhicincla Hinps. 

I 

o 

X 

o 

193. 

Desmotricha klagesi Rotlisch. 


X 

X 

o 

194. 

Desmotricha auri macula Schaiis. 

1 

X 

X 

o 

195. 

Aclytia hoffrnannsi Rotlisch. 

I 

X 

o 

X 

196. 

Aclytia hoffmannsi Rotlisch. 






f taeniata Drl. 

I 

X 

o 

X 

197. 

Aclytia gynamorpha limps. 

I 

X 

X 

o 

198. 

Aclytia heber Cr. 

I 

X 

X 

X 

199. 

Aclytia rediicta Rotlisch 

I 

X 

X 

o 

200. 

Euagra caelestina Stoll. 

I 

o 

X 

o 

201. 

Agyrta dux Wlk. 

I 

X 

X 

X 

202. 

Agyrta micilia Cr. 

1 

X 

X 

o 

203. 

Agyrta bijasciata Rolhsch. 


o 

X 

o 

201 

Agyrta auxo Jj. 

I 

o 

X 

o 

205. 

Agyrta pandemia Druce. 


o 

o 

o 

206. 

Agyrta porphyria Stoll. 

I 

X 

X 

o 

207. 

Ptychotrichos zeus Schaus. 

I 

o 

X 

o 

208. 

Ptychotrichos 9 fenestrifer Zerny. 


o 

o 

o 

209. 

Delphyre miniita Moeschl. 

I 

o 

X 

o 

210. 

Dylphyre roseiceps Do|?n. 

J 

X 

X 

o 
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211. 

Delphyre maculosa Hmps. 


O 

o 

o 

212. 

Delphijre pusilla Bull. 


X 

X 

o 

213. 

Delphpre parcipuncta Hmps. 


X 

o 

o 

211. 

Delphijre varians Hmps. 

I 

o 

o 

o 

215. 

Delphijre dizona Druce 

I 

o 

X 

X 

21G. 

Delphijre discalis Drucc 

I 

o 

X 

o 

217. 

Delphijre flavi ventral is Hmps. 

I 

o 

X 

o 

218. 

Delphijre flaviceps Druce 

I 

X 

X 

o 

219. 

Ileliura teiraqramma Wlk. 

I 

o 

o 

o 

220. 

Heliura rhodophila Wlk. 

I 

X 

X 

X 

221. 

Heliiira phaeosoma Druce. 

I 

o 

X 

o 

222. 

Ileliura hagmanni Zeriiy. 


o 

o 

o 

223. 

Heliura stiff usa Lathy 

I 

o 

X 

o 

224. 

Heliura zonata Druce 

I 

X 

X 

o 

225. 

Heliura marica Cr. 

1 

X 

X 

o 

226. 

Heliura posicaeriilea Bothsch. 


X 

X 

o 

227. 

Rucereon archias Stoll. 


X 

X 

o 

228. 

Eucereon metoedesis Hmps. 

J 

o 

X 

o 

229. 

Rucereon obsciirum Moeschl. 

1 

X 

X 

X 

230. 

Eucereon piinctaiiim Gu4r. 

1 

X 

X 

X 

231. 

Eucereon melanoperas Hmps. 

1 

X 

o 

o 

232. 

Eucereon silvius Stoll. 

I 

X 

X 

X 

233. 

Eucereon pseudarchias Hmps. 

I 

X 

X 

X 

234. 

Eucereon latifascium Wlk. 

1 

X 

X 

X 

235. 

Eucereon maja Drucc. 

I 

X 

X 

X 

236. 

Rucereon alhidius Rothsch. 

I 

X 

o 

? 

237. 

Eucereon marmorafum Butl. 

I 

X 

X 

o 

238. 

Eucereon simile Drl. 

I 

X 

X 

o 

239. 

Eucereon complicafum Butl. 


X 

X 

o 

210. 

Eucereon variiim Wlk. 

J 

X 

X 

o 

211. 

Eucereon amazonum Rothsch. 

i 

X 

X 

o 

212 

Eucereon exprala Doj?n. 


o 

o 

o 

213 

Eucereon aoris Moeschl. 

I 

o 

X 

o 

2 11. 

Eucereon taperinhae Do{»n. 


o 

o 

o 

2 15. 

Eucereon scqton Gr. 

I 

X 

X 

X 

216. 

Eucereon parascijton Hmps. 

1 

X 

o 

o 

247. 

Eucereon briinneum Hmps. 

I 

X 

X 

X 

218 

Eucereon fuscoirroratum Rothsch. 


o 

X 

o 

249 

Correbia trisliiia Kaye 


X 

X 

o 

250. 

Correbia feldcri Rothsch. 

I 

o 

o 

o 

251. 

Correbia lijcoides Wlk. 

I 

X 

X 

X 

252. 

Correbidia notata Bull. 


X 

o 

o 

253. 

Correbidia calopteridia Butl. 

1 

X 

X 

o 

254. 

Correbidia germana Rothsch. 

I 

X 

X 

o 

255. 

Ctenucha tapafoza Doru. 


o 

o 

o 

256. 

Hijaleiicerea uulnerata Butl. 

I 

o 

o 

X 

257. 

Hijaleucerea erijthrotela Wlk. 

I 

o 

X 

o 

258. 

Hijaleiicerea leucosticta Drucc. 

I 

o 

X 

o 

259. 

Hgaleucerea fiisiformis Wlk. 

J 

X 

X 

o 

260. 

Hgaleucerea lemoulti Schaus. 


o 

X 

o 



Three parasites which habitualiy surmount our 
sanitary barriers 

Maurice G. Hall 

Chief, Division of Zoology, National Institute of Health, U. S. Public 
Health Service, Washington, D. C. - U. S. A. 

The United States has a high social-economic level, and a sanitary level 
which is at least as high as that of any country in the world. There would 
be nothing gained by matching flaws in economic and sanitary perfonuanco 
in the United Stales against those in other countries in an attempt to measure 
superiority, since for the purposes of this paper, all that is claimed here 
is that we are safe in assuming a generally high level in the United Stales 
Under such conditions, any parasites of man that succeed in surmounting 
the sanitary barriers erected here for the protection of the i)ublic health, in 
a country with a high standard of living, constitute special cases deserv- 
ing special consideration. 

Such .special cases exist. There are three i)athogenic parasites which 
most conspicuously do surmount our barriers, namely, trichina (Trichinella 
spiralis), the pinworm (Enlcvobius vermiciilaris) and the dysentery ameba 
(Endamoeba histolytica). Of these three parasites it may be said that they 
break through our lines of defense in large numbers, with a resultant high 
incidence in the United States, and that fhey do this largely because of 
l)eculiarities in their life histories in two cases, and, oddly enough, not in 
spile of, but largely because of, the prevailing high economic level in the 
other case. 

In general, sanitary safeguards, such as provision for the safe disposal 
of feces by means of sewerage .systems and soundly constructed j)rivies and 
latrines, the cooking of food, competent meat ins])eclion, safe water supplies, 
the use of clothing, shoes and gloves, and personal hygiene as attained through 
bathing, washing, laundering, modern house construction and similar things, 
protect mankind under modern urban conditions, and to a large extent under 
rural conditions, from a large number of parasite enemies, both animal and 
vegetable This is so evident that we have assumed that these protective measures 
({uite generally maintained an inverse correlation with the incidence of parasites, 
the incidence of parasitism decreasing as the number, quality and use of 
these measures increase. Yet it appears that this general assumption must be 
very definitely qualified in the light of our present knowledge. As illustrations, 
aside from the para.sites forming the major topics of this paper, it is clear 
that the modern sho\N>er bath facilitates the spread of fungus infections of 
the foot, that the wearing of shoes helps to maintain such infections, and that 
wearing clothes favors the j)resence and spread of body lice Of greater im- 
portance are the two worm parasites and the protozoan parasite discussed here. 

Trichina (Trichinella spiralis) 

About 50 years ago, there was a great interest in many countries in 
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the subject of trichinosis, and at that time there were many papers dealing 
with the subject. It is now clear that there were in those papers sufficient 
data to warrant conclusions that were not drawn, and other conclusions which 
were given only casual consideration and were then promptly forgotten. It 
was apparent that trichinosis was most prevalent in Germany and the United 
States, and that while, on the one hand, Germany had an impressive list 
of epidemics, on the other hand the United States had an incidence of trichinae 
in swine which in places reached such unusual proportions as 13 to 18 
percent. It should have been clear that the detection of the epidemics in 
Germany was largely due to the fact that numerous German scientists, in- 
cluding such outstanding workers as Virchow and r.euckart, were interested 
in trichinosis and had interested the German medical profession, and that 
the lack of such outstanding leadership and general interest among medical 
men in the consideration of trichinosis in the United States might account 

for the much smaller number of cases of trichinosis known from this country, 

Even making this allowance for ,\merican scientists and medical men. 
it is clear that the conclusiions drawn from studies and investigations in the 
United State.s, conclusions which may be summarized as to the effect that 
trichinosis was a matter of minor interest, were conclusions biased by political 
and economic considerations. The matter of international trade was involved, 
and the old and recurrent phenomenon of countries trying to use fact material 
from the field of medicine to keep out competing products from outlier countries, 
and the other countries trying to ii.se the same fact material in rebuttal, is 

vi.sible in what should be the unbiased product of published scientific work, 
as well as visible, as would lie expected, in the state and diplomatic documents 
that were published. This same iihenomenon is widely visible today in a 
world that is subordinating international trade to nationalistic ideology. It is 

a phenomenon which is almost invariably accompanied by something of mis- 
interpretation of data and a tendency to stretch claims beyond the limit.s 
of sound conclusions adeciuately established by valid data It is not necessary 
to raise the cry of < J’accuse « against our dead colleagues in science, most 
of whom have contributed in no small way to our knowledge, and who re- 
paid to the world far more than the world paid to them. It is necessary only 
to ])oint out that science failed to carry out its mission in the control of 
public health because the paralyzing hands of the politico and magnifico had 
been laid on it. 

Nevertheless, as a conseciueiice of pronouncements by American scien- 
tists and medical men, to the effect that trichinosis was a minor problem 
in the United States, the subject has been neglected for a half century, the 
idea has been generally established that trichinosis is a rare disease in the 

United Slates, our casual control measures, specifically directed against tri- 
chinosis, have accomplished little or nothing, so far as data are available, in 

lowering the incidence of trichinae in swine or man in the past half century, 

and hundreds of persons have paid with their lives for our neglect of this 
subject. A fair consideration of the data of 50 years ago and of the data 
obtained in the last few years shows that trichinosis is a major i)ublic health 
problem, involving, in some of its manifestations ami to some extent, large 
numbers of persons, and that our future con*lrol measures must be of a 

different sort and extent from those of the past and present if they are 
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to be effeclive. Some of the data in support of this idea have been published 
by Hall and Collins (1937, I and II) and by Hall (1037, III and IV), and 
more will be published elsewhere, but it is proposed here to deal only with 
the factors which enable this parasite, trichina, to surmount the sanitary 
barriers established in a country with the high standards of living of the 
United States. 

The two basic facts in coniieclion with the occurrence of trichinosis 
in «nan in the United States arc as follows: Human trichinosis rests on a 
base of swine trichinosis. Swine trichinosis rests primarily and j)rcdominantly 
on a base of uncoojied or undercooked pork scraps in garbage, slops, swill 
and table scraps fed to swine. 

The two measures for the control of trichinosis whicli have been 
invoked in the United States during the past 50 years are as follows: Such 
pork products as are customarily eaten without being cooked by the, con- 
sumer, including salami, coppa, capicola, metlwurst, liverwurst, blood sausage, 
lachsschinken and a number of other* products, mostly dry or summer sausages, 
of types developed in Germany and Italy, must be so processed, if they 
are prepared under inspection by the I'cderal llureau of .Vnimal Industry 
or an3 comparable inspection, that any trichinae i)resent arc killed by the use 
of heat, cold, or salting and smoking, at such lemi)eralures and for siudi 
periods as have been shown to kill trichinae There is no mierose,)})ic insj)eciion 
of pork for trichinae in the United Stale.s Our only precaution against tri- 
chinosis from pork of the sort customarily cooked takes the form of press 
releases, warning the public to cook pork thoroughly and to eat, without 
cooking, only such pork i^roducts as bear the Federal inspection stamp or 
the stamp of some equivalent local insi)eclion. These releases are issued from 
lime to lime by the United States Department of Agriculture, Stale and local 
health authorities, and others, and are [jublished in newspapers and other 
periodicals. 

The evidence is convincing that trichina succeeds only too well in 
surmounting the barriers erected against parasites transmitted in meat when 
those barriers are of the order given above, i. e., the general national habit 
of cooking meat, meat inspection provisions for the destriiclion of trichinae 
in pork products habitually eaten without cooking by the consumer, and specific 
warnings to eat only such ])ork products as bear the stamp of competent meat 
inspection, and to cook thoroughly all other pork i)rodiicts and ail pork. I'lie 
data published by Hall and Collins (1937, 1) and Hall (1937, IV) show that 
the incidence for trichinae in s vine in the United Stales today is substantially 
the same as the incidence 40 years ago, and the data published by Hall and 
Collins (1937, I) show that there is certainly no dro]) in the incidence of 
trichinae in man. 

The reasons for the failure of these measures to control trichinosis 
deserve consideration, and from such consiileratioii we can ascertain why it 
is that, in a nation with a high sanitary and social-economic level, such a 
parasite as trichina can surmount the sanitary barriers which we have been 
])rone to regard as effective in the control of parasites transmitted in meat. 
A consideration of our failure develops the surprising fact that another of 
our assumptions, namely, that parasitism in general decreases with a rise in 
the economic level of a country, must have an exception written against if, 
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and that we have reason to suppose that the incidence of trichinosis in any 
country may be expected to rise as the economic level rises. If this is true, 
then in those countries in which trichinosis now appears to be a minor matter 
some consideration might well be given to the likelihood that an economy 
of abundance in those countries, comparable to that in the United States, 
may well bring in its train a rising incidence in trichinosis unless adecpiatc 
plans are made and carried out to prevent such an occurrence. 

As regards the failures of our own control measures in the United 
States, we consider first the processing of meat products customarily eaten 
without coo^king, in order to kill any trichinae that may be present. Of it- 
self, this is a sound procedure. The flaw in the i)rocedure follows from the 
fact that the Federal government inspects only about 70 percent of the animals 
slaughtered in the United States, and that there is comparatively little sound 
meal inspection aside from Federal inspection. As a result, the pork i)roducts 
of this sort servetl in hotels, restaurants and other eating places represent 
a mixture of sale products in some places and at some times, and of un- 
safe products, locally produced and either uninspected or inadetpiately inspected, 
in other ijlaces and at other times. It is rarely possible to ascertain from the 

sliced product, as served, whether it is safe or unsafe, since the stamp is 

cither not present or on such slices is not preserved in any condition to be 
read, and the mixture, as such, is unsafe. 

As regards the warnings to cook pork thoroughly and to avoid pork 
l)roducls customarily eaten without cooking by the consumer unless these 
originate in a packing plant under adeciuate inspection, an analysis of the 
population groups in which Hall and Collins (1037, II) found trichinae shows 
that among these groups are .some which are comparatively illiterate and quite 
unlikely to read or understand even the i)opuIar accounts of such things 
as trichinosis, and others which are (jiiite unlikely to see such press re- 

leases. A factor of even greater im])orlance is the fact that eafing habits 
are extremely individual, being conditioned by highly variable individual tastes, 
and this is clearly indicated by the fact that trichinae and trichinosis are 
found in groups of high social-economic status, including physicians and ve- 
terinarians who should be among those best informed on the subject of tri- 
chinosis, and wlho should best knowh how dangerous it is and how to avoid 
contracting it. The occurrence of trichinae in between 10 and 20 percent 
of 2,000 to 3,000 n>ecropsy cases is ample evidence that many j)ersons in 

the United States eat more or less raw or undercooked pork and unprocessed 
or inadequately processed pork products. 

It has been stated repeatedly in the .\merican literature on parasitology 
that the peoi)rc of the United States like their beef rare and their pork well 
done, but there is convincing evidence that they actually eat a lot of raw 
or rare pork, and that our previous assumption to the contrary is a fiction 
that must be abandoned as fiction. The available data still indicate that Germans, 
Italians and the rural population contribute a relatively high percentage of 
our epidemics and of diagnosed cases of clinical trichinosis, a thing which 
may follow partly from the general belief that they are more likely to have 
trichinosis, which belief finds some sound basis, in the cases of Germans and 
Italians, in a racial fondness for such pork products as dry or summer 
sausages of various sorts, and in a tendency to make their own sausages. On 
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the other hand, the large majority of cases of trichinae infestation found post 
mortem are in native citiziens of so-called American stocks, the group which 
makes up by far the greater part of the population. 

Accepting, then, the idea that eating habits are higlily personal mat- 
ters, we pass to a consideration of the fact that the incidence of trichinae, 
as ascertained at necropsy, varies in different sections of the United Slates, 
The incidence in the South is low, that along the northern Atlantic coast and 
along the Pacific coast is high, and that in the Middle West api)ears to be 
intermediate. The incidence in the Rocky Mountain Slates appears to be 
loKv, but the data for drawing definite conclusions arc not yet available. 

Assuming that eating habits are highly individual, Hall and Collins (1937, 
I) conclude that the incidence in any given region would vary wdth the extent 
of trichinosis in swdno, following the law' of chance in that the greater the 
incidence of trichinae in the swine from wdiich ]>ork is consumed, the greater 
the likelihood that consumers of pork would acquire trichinae from it They 
correlate the high incidence along the coasts with the prevalence of the practioo 
of feeding uncooked garbage to swine, a thing which results in an incidence 
of about 5 percent of trichina infestations in these swine. They correlate the 
intermediate incidence, about 1.5 percent, in so-called grain-fed swine in the 
Middle West with the prevalence of pasture- and grain-fed swine, in a region 
abundantly supplied with grain, wdiich are mixed on the market wdth swind 
raised in pig pens and fed, in part, on sloj)s and table scraps containing raw' 
or undercooked pork scraps. They correlate the low' incidence in the South, de- 
finitely less than 1 percent, with the fact that Southern swine are commonly 
run at large in the woods and fields, without garbage or slops. These correla- 
tions are sustained by data from the literature of 50 years ago and today, as 
summarized by Hall (1937, IV). 

The basic source of trichinae in swine is the presence of raw' or un- 
dercooked pork scraps in the food of swine, and all the available evidence, 
indicates that trichinae in rats as a source of trichinae in sw'ine may be re- 
garded as of relatively little importance. If we inspect the route traveled by 
these pork scraps, from s'wine in the form of pork back to live swine, we, 
find that the route begins with the discards that go into the garbage pail, 
and continues from there to the garbage-feeding plant and to the pig pens 
in which swine are fed slops and table scraps. This garbage j^ail deserves our 
attention. The people of lli,c United Slates stand high among the nations 
of the world in amount of meat per capita purchased and consumed. Their 
general economic level is among the highest in the w'orld, and is now' generally 
designated by economists as an economy of abundance, a structure based on 
unsurpassed natural resources exploited by modern methods of production de- 
veloped to a very high degree. As a result of this abundance, the people 
of the United Stales discard food stuffs to the garbage pail lo an extent 
unparalleled elsewhere, and among the discards is a large amount of meat. 
The garbage-feeding industry, and the collection of garbage on w'hich it rests, 
are themselves products of an economy of abundance, institutions w'liich do 
not exist, or exist only in limited form, in an economy of scarcity. 

This discarding of food stuffs is not to be interpreted as entirely a matter 
of w'aste, although there is a large, but not definitely ascertainable, amount of 
w'aste It follows largely from the fact that as standards of living rise, many 
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things that were used from sheer necessity, in spite of their unsatisfactoi'y 
character, are no longer used, because there is no longer the ntcossity for 

using them. Where there is a scarcity of meat, necessity may re(|uire that 

every scrap be utili/.cd in spite of spoilage or taint, even tlioiigh public health 
considerations would require the rejection of such scraps. As the economic 
level rises, not only are matters of health taken into consideration, but esthetic 
considerations come into play, and meal which is discolored or otherwise 
objectionable will be discarded regardless of whether it is uninjurious or 

potentially dangerous to health. Hotels and restaurants will not be permitted 
to rework into food the material which has been served, regardless of whether 
it would be safe to cook it again and serve it a second time. Such considerations 
have a legitimate place in a civilized world, and will become operative any- 
where whenever the economic level rises to the point at which they become 
functionally possible. 

By contrast with the average American housewife, the average German, 
I'rench and Knglish housewife is thrifty. However, it is primarily a com- 

pelled thrift. Under the more crowded conditions in luirope, with economic 
uncertainty, expenditures for armaments in the midst of potential foes along 
their boundaries, and with much more limited natural resources, thrift is ne- 
cessary. If and when that noccssily passes, a generation or so will continue 
to follow the established patterns of its childhood, and then discriminating 
taste will develop new habits in discarding the unsalisfactoi'y in the way of 
food, within the limits set I>y a greater prosi)erily. That has been the sequence 
of events in the United States. Under i)ioneer conditions, the American house- 
wife retained the thrifty habits of her Kuropean homeland, and under im- 
proved conditions she lost them and established new habits. It is j)robabk* 
that there is no trichinosis in man in China, as the data indicate, since the 
data are supported by the fact that life at the low subsistence level of China 
does not permit of wasting such scarce and e\j)ensive food as pork by feeding 
it to swine under conditions O'f a scarcity of pork and food of all sorts for 
hitman consumption. 

We arrive, then, at IJie somewhat surprising conclusion that the prc' 
valence of trichinosis in the United Slates, with an incidence, as ascertained 
on the basis of trichinae found at necropsy, higher than that of any other 
country in tlie world, follows from a generally high level of prosperity as com- 
pared with thal of other countries It is, in effect, one of the prices we are 
paying for thal prosperity. As already noted, it is a thing which runs counter 
to our established idea that the incidence of animal parasitism falls at tho 
economic level rises, and is an exception to thal rule which should be kept in 
mind and considered. 

If the picture of trichinosis in the United Stales is as we have i)ainled 
it, what are we to do to control trichinosis? For one thing, it is clear that 
any processing, under in.speclion, of pork products customarily eaten withoiiK 
cooking by the consumer, must cover substantially 100 percent of such pro- 
ducts ill a country if it is to function effectively as a protective measure. 
It is clear that we should cook pork thoroughly, aild equally clear that in 
our present frame of mind and under present conditions we are not doing 
it and probably shall not do it to a much greater extent than at present. 
In all probability vve shall require that the pork \\le buy be as safe as any 
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other food, and that the public shall not be required to protect its life and 
health by taking special precautions in dealing with what it assumes to bo 
a safe and sound food. It is quite apparent that we shall not desist from 
discarding unsound or eslhetically objectionable pork scraps. However, Ihe swino 
industry must accept the responsabilily that legitimately attaches to producers 
of food, and it can and must desist from feeding these pork scraps, raw or 
undercooked, to swine. In garbage-feeding establishments garbage can be cooked 
to kill any trichinae present, and on the fann pork scraps can be kept out 
of slops and swill and fed to the chickens, or can be well cooked before they 
are fed to swine. 

The one organized group which can bring about such improvements in 
swine husbandry with the minimum amount of difficulty and Ihe maximum 
amount of efficiency is the group of packers. These business men are the pur- 
chasers of the swine growers’ product. They can insist that the product they 
buy must meet certain reasonable specifications. And, by virtue of their exercise 
of the purchasing power, they can compel a compliance with such reasonable 
specifications. The need for such aclion on their part arises from certain 
cogent consklerations. Court decisions applying the lasv of implied warranty 
to pork, even to pork of a sort customarily cooked before being eaten, have 
made the packer responsible in some places for damages in cases of trichinosis 
from pork originating in his jjlant, and these damage suits might become numer- 
ous and costly. The rapidly gro'wing interest in Irichinosis among scientists 

and medical men in the United Stales, and the high incidences found on ne- 
cropsies, are certain to result in the development of belter <liagnoslic pro- 
cedures, and may well result in the deleclion of thousands of clinical cases 

annually instead of the 200 to 300 usually detected. wSince swine arc ([uite 

generally slaughtered before they are a year old, it is possiblj? to obtain re- 
sults in the way of a diminution of trichinosis in swine quite rapidly. 

There is no longer any likelihood that the subject of Irichinosis will 
again be misinterpreted and misstated at it w:as 50* yiears ago, and that iii- 
leresl will again die out under the soothing pronouncements of scientists and 
medical men attempting to protect an industry against legitimate criticism. This 
lime the interest yvill continue, extensive studies will be carried out, and basic 
coiilrol measures will be undertaken That i)ublic health can not be legitim- 
ately endangered because an industry wishes to indulge in unsound practices in 
food production seems beyond deJ)ale. The jjackers of the present day are 

aware of the actual and poteiilial damage caused them by allowing the stigma 
of Irichinosis to attach to pork, which is intrinsically a wholesome and ap- 
pelizing food. They are in the mood to go to the root of the mailer and 
remove the evil, and they ^w^ill follow; all the sound and practical advice that 
scientists and medical men can give them. There is no reason why they 
should not be assisted in this undertaking, and every reason w:hy they .should 

be“ encouraged in it. Any alternative - adverse legislation directed against the 

swine grower or the packer; unpleasant publicity which will frighten the public 
but ^will not control or eradicate trichinosis — is a less desirable alternative 
than that the packer be allowed and encouraged to undertake to educate dnd 
cooperate with the swine industry in developing practices which will elimijiale 

the stigma of trichinosis from pork and the danger of trichinosis from the 

American people. 
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Piiiworins (Enterobius verinicularis) 

Some of the best parasitologists in the world have stated from time 

to time, over a period of many years, that j)in worms are the most common 
of the helminth parasites of man, and there is ample evidence in support 
of the statement. Nevertheless, there is no helminth parasite of man, with 
anything like comparable importance, which has been more generally neglected 
as an object of scientific investigation and of medical practice, and no im- 
portant helminth parasite about which so little is definitely known and so much 
vaguely surmised, and for which we have so little tangible and established 
information in regard to life history, pathology, symptomatology, therapy and 
prophylaxis. 

This parasite is outstanding in its capacity for surmounting the sanitary 
barriers erected by modern civilization against parasites in general. It runs 

through all economic levels and enters the best social circles regardless of the 
sanitary, educational and cultural level of these circles. It does this by virtue 
of a i)eculiarity of its life history which turns it away from the route customarily 
traveled by worm parasites of the digestive canal in their movement from host 
to host, and turns it just at the time when following the customary route 
would have brought it under the influence of our control measures. Customarily 
the worm parasites of the digestive canal produce eggs which are deposited 
in the lumen of that canal and pass to the exterior in the feces, thereby 
coming under the influence of control measures providing for the safe disposal 
of feces through the use of sewerage systems and sanitary privies The gravid 

female pin, worm, on the other hand, stores its fertilized eggs in the uterus until 

that organ is distended with thousands of eggs and is so large I hat it displaces 
the digestive tract of the worm, crowding it against the body wall, and then 
the female migrates through the anus to the circumanal perineum and deposits 
its eggs on the skin near the anus or at variable distances from it. riiis maneuver 
definitely circumvents our control measures of the nature of safe disposal of 
feces, and the wide-spread and general occurrence of pinworms in mwi from 
the lro[)ics to the polar regions indicates that our other control measures against 
parasites are akso not operating effectively to protect us from this j^arasite. 

The eggs deposited on the [jerineum have a position from which they 
may move out over a Uu'ge number of lines of communication in })roceed- 
ing to now hosts. The route most commonly mentioned is via the hands of the 
infested individual as a result of scratching to relieve the anal ])rurilis, or 
what is often reported as a stabbing pain in the region of the internal sphincter, 
which is frecfuently associated with oxyuriasis. However, anal pruritis is not 
invariably present, and other routes not necessarily associated with pruritis are 
those of contaminated undeiiwear, nightwear, bedding, towels, wash rags and 
other things coming in contact with the anal region. When these eggs are re- 
cently deposited, they float readily, and as floating objects in bathtubs and swim- 
ming pools they may gel on the hands and into the mouths of bathers and 
swimmers, with a resultant infection or reinfection. One of the most disturbing 
aspects of the matter is the fact, ascertained by such workers us Oleinikow 
(1929) and Lentze (1931; 1932), that these eggs, apparently in connection with 
drying or, at least, of lo.sing their stichy quality, become capable of falling 
off the l)ody and sifting through the meshes in clothing, and, consequently, they 
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become widely scattered in houschoJtls on the floors, chairs, and rugs, and 
may sift through sheets and blankets doiAin to a mattress. Lentze (1932) is of 
the opinion that air currents may carry these eggs about in such a way and 
to such an extent as to make air-borne infection a matter of some importance. 

As a result of such a distribution of pinworm eggs, the presence of pin- 
worms in one member of a family finite generally results in the infection of 
a majority of the members of the family, and infestation with pinworms is 
definitely a familial infestation. However, the gregarious human animal con- 
gregates in many places other than the home, and eggs falling from the bodies 
of pinworm carriers arc distributed in schools, i)laygrounds, churches, stores 
and other places where people assemble. The parasite is spread dei)endably by 
virtue of such activities as visiting and going about the daily business of life 
on the part of patients that are quite generally ambulant patients. The eggs 
which are scattered about probably live for not more than 10 days, as a rule, 
being destroyed by drying, bnl the supply of eggs is constantly renewed. 

As a result of the advantages of such a life histoiw, innvvorms bold 
their position as the most common and widespread of the worm i)arasites of 
man. Nevertheless, their presence is detected much less often than is the pre- 
sence of the other and less common worm parasites, in spile of the fact that 
the symptoms associated with pinworm activities are more definitely indicative 
of the presence of this worm than are the .symptoms associated with and 
indicative of most of these other worm parasites. The medical profession over 
practically the entire world is usually unfamiliar with the habits of the worm, 
and unacquainted with methods for diagnosing pinworm infestations. It is still 
quite generally believed that fecal examinations of the sort usually employed 
for the detection of worm infestations are suitable for the diagnosis of pinworm 
infestation, and the literature in the field of parasitology includes many papers 
giving the incidence of pinworms in population groups on the basis of fecal 
examinations, with no qualifying remarks to the effect that an incidence so 

obtained does not give any definite information in regard to incidence. Such 
incidences might represent 1 percent or 10 percent of the pinworm cases actually 
l)resenl in a group, since pinworm eggs may .sometimes be present in feces as 
a result of female pinworms being trapped in fecal masses or flushed out in 
liquid stools, with the worms being broken up or depositing eggs after be- 
ing passed, or eggs on the perineum may attach to fecal material in its pas- 
sage, but such accidental findings throw little light on the subject of incidence. 

While there are a number of pai)ers dealing with the use of anal swabs 
and scrapers lor the detection of pinworm eggs, the ordinary literature of 

the text books and reference books has little or nothing to say on this 

subject. Nevertheless, the only practical and generally useful method of detect- 
ing pinworm eggs is by th/e use of these sw'abs and scrapers. In a recent 

paper, Hall (1937) has discussed this subject, and has described a new swab, 
the NIH siwab, which has a small square of cellophane attached by a rubber 
band to the rounded tip of a glass rod, the other end of the glass rod passing 
through a perforated rubber cork inserted in a test tube which serves to house 
the swab before and after use. The cellophane is rubbed over the anal and 
perianal region, and the cellophane then removed from the rod, transferred to 
a slide, and put under a coverglass, and its under surface examined through the 
transparent cellophane for pihworm eggs. The use of this swab reported by 



204 — 


the writer’s associates, Doziccvich (1937; in press) in the examination of 230 
boys, and Cram, Jones, Heardon anjl Nolan (1937) in the examination of over 
600 persons from the fjcneral population, at Washington, D. C., shows incidences 
of approximately 31* and 35 percent, respectively, and while this is not a 
re])resentalive or random saini)iing, it indicates correctly that there is a very 
high incidence of oxyuriasis al Washington This city has a sanitary and social- 
economic level unexcelled by any city of anything like comparable size, and 
the high incidence of j)ijiworm infestalion found here is simply additional evi- 
<lence that the pinworm surmounts <jur sanitary barriers. Wliat is true of Wash- 
ington would be found true, in all probability, of any place al whicli equally 
extensive and careful studies were made, with some likelihood that much higher 
incidences would be found in most places, as they have been in a number of 
places. 

Since the pinworm does surmount our sanitary barriers, more especially 
those providing for the safe disposal of feces, how can we defeat this worm? 
I'he lines of attack which have been laid down by various writers, on the 
basis of our previous knowledge, are definitely difficult and elaborate, and violate 
our general military priucii)le that plans of battle must be >>imple to be suc- 
cessful. It is asking more than can reasonably be expected of ordinary human 
beings that they shouhl be jjainstakingly careful and highly effective in such 
mutters of personal hygiene as maintaining scrupulous cleanliness of the hands, 
fingernails, and anal region, that underwear, nightwear, bedding and similar 
things should be changed daily and the used articles laundered in such a way 
as to ensure destruction of pinworm eggs, and that the essential j)recaulions ne- 
cessary to ensure results he taken in em|>loying cooks, waiters, nurses, governesses, 
clerks, etc. It is clear that we should have to add to these things the business 
of fretiueiil cleansing to remove piiiworin eggs from floors, ehairs, rugs and other 
objects of furniture, that we should have and use individual towels and wash- 
rags, slioiild sterilize bathtubs after use, and shouhl avoid swimming pools Such 
a [)rogram is not praelieal, and so long as* w,e have no belter and simpler pro- 
gram we shall sec the pinworm continue to surmount our sanitary I)arriers, and 
must admit Dial al the moment wo are defeated by the enemy. 

rhe outlook is probably not so gloomy. One of Ihe ])ossible way of de- 
feating an enemy lluil moves over so many lines of coinnuiuicalion that w-e 
are unable to cut lliese lines with the artillery available to us, is to make a 
frontal attack that wdl destroy the enemy forces This possibility has had con- 
sideration by the writer's as.soeiales, Wright and lirady (in manuscript) in the 
l)i\ision of Zoology of the National Institute of Health, and some works indicale.i 
that the use of a suitable aiithelmiiilic that can be administered three times a 
day over a period of 10 days will do much to defeat pinworms. Since most 
meinhers of a family are infested, as a rultg wJienever any are infested, it is 
first of all essential to ascertain which members are involve*!, and then essential 
that all those involved be si!nullaiu'i)usly treated. Any failure in this mutter 
commonly results in reinrcclion. The 10-day treatment appears to have two 
distinct advantages over a single Irealnicnl or a series of Irealment of more limited 
extent. For one thing, the cecum and vermiform appendix are very commonly, 
among the parts of the digestive tract infested with pinworms, and the use of 
many repealed doses of drugs is much more likely to ensure the entry of 
some of the drug into the cecum and appendix than is the use of one dose or 



— 205 — 


a few doses. For another thiiif*, within the course of 10 days the pin worm eggs 
in the patient’s environment are likely to be dead, ami any infective material 
taken in by the patient during the course of the treatment is apparently killed 
b3’^ the anthelmintic. 

At the moment, our best prospect of success in cheeking )>inworms seems 
to lie in the realm of therapy, rather than in that of sanitation, but one may 
surmise that sanitation will be found to play a valiiat)le role as an adjunct to 
therapy. In all probability, the use of vacuum cleaners around a home is of some 
value, perhaps of considerable value, in removing pinworm eggs and diminishing 
the likelihood of infection and reinfection, (lood sanitary conditions must help 
to control pinworm infestation, at least to the extent of keeping it at a level 
below the level of infestation under insanitary conditions. The experience re- 
ported by Gram, Jones, Reardon and Nolan (1937), in an institution for boys, 
in which good sanitation prevailed, indicates that the level of incidence in the 
institution drops belo(w the level of the incidence in the homes from which 
the boys come, as indicated by a general survey of all boys in the institution 
and bj' a survey at tlie lime of admission of all bo^^s subsequently admitted. 

Aineba {Endamoeba Iiistoli/tica) 

Surveys conducted over various parts of the world indicate that although 
clinical amebic dysentery is a comparatively rare eondilion outside of the tropics, 
nevertheless, amebiasis, i. e., infection with Endamoeba Iiisfoh/iica, is a relatively 
common and widespread condition over the temperate zones. Although there has 
been much debate as to the degree of palhogenicitj’^ manifested by the ameba 
in these cases which lack dysenteric symptoms, it is the oj)inion of most 
well informed workers that the amebac must be regarded as definitely jiatho- 
gcnic, and their presence as something probal)ly influencing the health and 
bodj' economy unfavorably in some manner in practically all cases. At is as- 
sumed by some authorities that tropical amebic dysentery is primarily as- 
.socialed with infection following exposure under insanitary conditions to re- 
latively large amounts of infective material, and that amebiasis of I he type 
commonly found in the temperate rt'gions is associated with infection follow- 
ing exposure under relatively good sanitary conditions to relatively small 
amounts of infective material. 

How does this jjalhogen surmount our sanitary barriers? The answer 
to this question is by no means entirely clear, nor does it appear that what vve 
know al)out amcl)iasis at this lime is ([uile adequate for answering the question 
The very fact that the ameba has a high incidence rims counter to our expecta- 
tion that if a parasite uses feces as its line of communication from infected 
hosts to susceptible potential hosts, that parasite wall be controlled by such 
control measures as the use of st'werage systems and sanitary ])rivies provid- 
ing for the safe disposal of feces The ameba does use feces as its line of com- 
munication. Aniebae may pass in dy.seiileric stools as trophozoites which must 
be of comparatively little consccpience in the transmission of amebiasis from 
man to man, since these ainel>ac usually die promptly, and arc incapable of 
transmitting infection, as a rule, although it has been shown experimentally 
that infcclion can be Iransmilled by means of trophozoites to cals (Craig, 1905), 
to dogs (Sw'artzwelder, 1937) and to man (Walker and Sellards, 1913). How- 
ever, the human animal is at least conditioned against contact with gross fecal 
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aggregates to the extent that he is not Ukolj' to acquire infection from direct 
contact witli such masses, especially when they are freshly passed. In the 
vast majority of amebic infections, the amebae pass out as cysts in the feces, 
often in enormous numbers, and these cysts are the customary means of trans- 
mission of amebiasis. 

The writer professes no great familiarity with the subject of amebiasis, 
having only casual acquaintance with amebic dysentery as seen in the American 
tropics and with amebiasis in its common manifestations in the United States. 
He has, further, no extensive knowledge of the enormous literature on ame- 
biasis. However, from a limited knowledge of the subject matter, and from a 
specialized interest in the subject of control of parasites, he has arrived at 
certain tentative conclusions in regard to certain matters involved in cojilrol, 
which conclusions and the sui)porling evidence arc given here for consideration. 
In dealing with theories and hypotheses, it is less important that the theories 
and hypotheses l)e right than that they be regarded as tentative ideas intended 
to stimulate thought and research on moot points, and something is usually 
gained by their presentation and subse^pient investigation, regardless of whether 
they are sustained or disproved, accepted or rejected 

It a])pears that we must accept the idea that our control measures, in 
the way of safe disposal of feces by means of sewerage systems and sanitary 
privies, are actually effective in disposing of parasite eggs and cysts pas.sed in 
feces, and that there is no large selective element in the action of these control 
measures by virtue of which ascarid eggs are disposed of effeelively, with Iho 
resultant elimination of ascariasis from modern urban centers, but ameba cysts 
are not disposed of effectively, with the resultant persistence of amebiasis. 
No such .selective screening action, retaining the ascarid egg and allowing the 
ameba cyst to pass trough, can be predicated. Obviously, the flaw is of a 
somewhat different order. 

The precise point at which this flaw occurs seems to have been suspected, 
and more or less assumed to be |)re.senl, in the literature on amebiasis, but 
the point is not definitely indicated in the treatises with which the writer is 
familiar. That it is not so indicated in the literature is something that could 
not he said with any confidence unless one had covered the extensive literature 
on amebiasis, and that the writer has not done. However, there is no need to 
show that icieas buried in tlie literature are not ideas at work, and if the 
writer’s ideas exist in print elsewhere they are still worth printing if it brings 
them to the attention of lho.se who can test their validity, and who would not 
otherwise do so. 

In confining the discussion of flaws to a consideration of a high in- 
cidence of amebiasis under modern urban conditions, the writer ('xcliides the 
matter of infection under rural conditions where the requirements of safe dis- 
posal of feces are not met. If flics can enter privies and carry fecal material 
on their feet to contaminate human food, or if soil pollution exists and there 
results contamination of soil, water and vegetables, then the matter of a parasite- 
surmounting our sanitary barriers is not involved; the sanitary barriers either 
do not exist or arc not of the modern types expected to be approximately lOO 
percent effective, .\ssuming that our high incidence results largely from infection 
acquired in cities, which is an assumption that may not be too sound, since it 
might result predominantly from exposure in rural areas, on vacations, or in 
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other extra-urban environments, our problem is: How do amebae evade the 
sanitary barriers erected in modern urban centers for controlling parasites 
which utilize feces as lines of communication from host to host? Where and 
how do they go through, over or around these barriers? 

The answer to these questions is something implied in the literature on 
amebiasis in the common statements that amebiasis is transmitted by means 
of food handlers and the use of swimming pools. Quite obviously, it is not 
assumed that any considerable numbers of food handlers allow their hands 
to become grossly contaminated with feces, or handle foods with the hands in 
such condition, much less that they do this constantly or frequently. Equally 
obviously, it is not assumed that infected bathers in swimming pools contaminate 
the water with gross amounts of feces. It is reasonably obvious that tho 
actual assumption is that there exists a certain amount of anal and perianal 
contamination with feces, which we know would oFlen be the case; that this 
fecal material would contain ameba cysts in the cases of persons with amebic 
infections, which we found to be true by picking up ameba cysts on anal 
swiabs (absorbent cotton on applicator) in the course of the study on oxyuriasis 
reported by Hall (1937); and that these cyst would occasionally get on the 
hands of food handlers when cleansing themselves after defecation, and would 
wash into the water of swimming pools from fecal material in the anal and 
perianal region of bathers having amebic infections. 

These assumptions, as noted, actually exist in the lileralure as tacit 
and implied assum])lions. It appears advisable to give these assumptions such 
direct statement as will lead us to focus on the assumptions, and to see what 
other consequences might follow Irom them. In the writer’s mind, the first 
thought that follows from such assumptions is that we have here a situation 
comparable to that present in oxyuriasis, in which infective material present 
on the perineuin is a first stcjj in the movement of a })arasile from an infected 
host to a ne^w potential host. If this is the case, not only do we have the 
j)arallels between the cases of the oxyuriasis patient and the amebiasis patient 
so far as food handlers and swimming pools arc concerned, but we have also 
the possibility that ameba cysts, li|ke pinworm eggs, may be conveyed from 
person to person on undei^wear, nightwear, bedtling, towels and wash rags, and 
by the use of bathtubs, wash basins, and similar things. Dr. Hertha Kaplan 
Spector informs the writer that the incidence of amebiasis was found to be 
high among laundresses in Chicago, riic explanation given for this has cscai)ed 
the writer, but it was not the explanation which he would reganl as the probable 
one, and that is that laundresses would become infecled from handling infected 
underwear, nightwear, bedding, towels and wash rags. In many parts of the 
world and over long periods in the year, there is sufficient atmospheric moisture 
to keep damp clothing, bedding, toWcls and wash rags damp for considerable 
periods of time, and under such conditions ameba cysts would imobably sur- 
vive a long time. We have found the eggs of ascarids, hookworms and whip- 
worms also on anal sw*abs, but it is evident that our sanitary measures do 
control these worms, and this control may follow from a longer period neces- 
sary for development to infectivity and other factors which make perianal egg 
residua unimportant. 

In the ca.se of the ameba, as in the case of the pinworm, it appears 
that our measures for the control of parasites which move from host to host 
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via the feces are not defective in the sense that they do not safely dispose of 
infective material in feces committed to such constructions as sewerage systems 
for disposal. The vast majority of pinworrn eggs do not get into feces, jmd 
while the vast majority of ameba cysts from up to 1,250,000 cysts per gram 
that may be present, certainly do get into feces, and are effectively and safely 
disposed of in sewerage systems, a residuum of cysts adheres to patients in 
the anal and perianal region, and probably does this so generally and in such 
numbers that these cysts serve to some large, but iiuletermined, extent to per- 
petuate amebiasis at a rather high incidence level even under the sanitary 
conditions of modern cities. This residuum of cysts left after the safe disposal 
of vastly larger numbers of cysts under modern sanitation apparently serves 
to perpetuate amebiasis in the form in which it is found in temperate regions, 
but is rarely large enough to give rise to amebic dysentery as found under 
the less sanitary conditions of the tropics. 

Just how we are to defeat the ameba is not clear at this time. Un- 
doubtedly, the subject of amebiasis requires much more research to ilevelop 
the basic facts on which a control campaign could be outlined and shown to 
have considerable chance of effectively controlling the parasite. At this time, 
we can only say that we need more research, including a consideration of the 
possibilities suggested here, and that until we obtain new and useable informa- 
tion from research we shall have to depend on therapy, on the somewhat too 
elaborate ritual of a prophylaxis that requires such things as repeated examina- 
tions of food handlers, and on raising the general sanitary level, including the 
level of personal hygiene. 

SUMMARY AND DISCUSSION 

We do not yet have a basis on which we can give anything like a sound 
estimate of the incidence of trichina, pinworrn and the dysentery ameba in 
man in any country, much less in the world. However, we can supply what 
is largely a subjective estimate, based to some extent on available, though in- 
adequate, data, for the United States. The writer's estimate would be that in 
the United States the ameba would be found in ap[)ro\imalely 10 [Mjrcent, 
trichina in approximately 15 percent, and pinworms in approximately 20 per- 
cent of the population. Undoubtedly, all of these figures will have to be changed 
as we acquire more adequate data, but at this time it seems probable that 
the chance of revi.sing the figures iq)ward is quite as good as the chance of 

revising them downward; actually these figures lie somewhere in the middle 

range of available data. 

As regards E. histolijtica^ Craig (1931) summarizes the results of 49,330 
examinations in the United States, with infections found in 5,720, or 11.6 per- 
cent, and notes that this incidence approxiniales an estimate of 10 i)er' 
cent made by him in 1926. 

As regards trichina, there are available to the writer the data, published 
and unpublished, on approximately 2,500 necropsy studies of trichinosis, and 
these shown an incidence of between 14 and 15 percent. At Washington, our 
base series of 1,000 necropsies to be reported by Nolan and Rozicevich (in 

manuscript) shows that 17.4 percent have trichinae; a series of cases of traumatic 

deaths, this series studied to check the possibility that the incidence in cases 
hospitalized for illnesses of all sorts would be higher tlian in nonhospitalized 
individuals, shows an incidence of approximately 14 percent on a series still 
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too small to establish a figure; and a series from huspituls widely dislribuled 
over the United States, selected at random from a list of approximately 700 
hospitals having necropsy service, show's an incidence of over 15 percent on 
a still too small series. 

As regards pinworms, studies being reported by the writer’s colleagues, 
Bozicevich (1937) and Cram, Jones, Reardon and Nolan (1937), of the Division 
of Zoology, on over 800 persons, show incidences of approximately 31 and 
35 percent, but these figures are based on examinations which were folU>w'e(l 
back to families whenever possible when any member of a family was found 
infected, and a liberal discomit is made to lake care of this overloading 
on the side of high incidence. On the other hand, our figures show that a 
much higher incidence is obtained with a series of I to G swabs than with 
I or 2 swabs, and most of our cases could be examined only once or twice, 
so our incidence for persons examined is actually low. Bor this reason, there 
is the possibility that our conservative estimate of 20 percent may have up- 
ward, not downward, revision. 

As regards the extent to which these three parasites evade the sanitary 
barriers in other countries, not loo much can be said. U has already been 
noted that in countries with lower economic levels there is a com])ellcd con- 
.servation of pork scraps that are di.scarded in the United States, and that 
this fact is apparently correlated with a decreased incidence in trichino.sis 
However, no country has a series of recent necropsy studies comi)arable to 
those now available for the United States, and the claims that this' or that 
country is free from trichinae, or has a very low incidence, are commonly 
not supi)orted by adequate necropsy findings. There is ample evidence that the 
ubiquitous pinworm is present almost everywhere that man is present, and 
studies in which anal swabs were utilized would show interestingly high in- 
cidences almost anywhere. The loopholes in our barriers against pinworms are 
evident and are everywhere operative in the worm’s favor. .Vmebiasis is es])ecially 
prevalent and deadly in the tropics, largely because tJiere are fewer and less 
effective sanitary barriers in the tropics. 

As noted in the introductory remarks, parasites which can evade the 
sanitary barriers erected against parasites in the United Slates, and <*an break 
thi’ough in large numbers in .spile of the high social-economic evironmenl here, 
constitute special cases and deserve special consideration. We Jiave three such 
parasites in trichina, the pinworm and the ameba Trichina surmounts our 
sanitary barriers in the United Stales, apparently, not in spite of, but be- 
cause of, the high standards of living associated with an economy of abundance 
The pinw-orm surmounts these barriers because of a j)eculiarily in its life 
history — the habit of depositing its eggs on the perineum instead of in the 
lumen of the digestive tract. The ameba surmounts these barriers, apparently, 
by virtue of a residuum of ameba cysts left after enormous numbers of cysts 
have been safely disposed of by sanitary measures, this residuum remaining 
in the anal and perianal region, and passing from there to new hosts via food 
handlers, swimming pools, underwear, bedding, towels, wash rags and other 
objects. So long as this trio can override the barriers we liave set up for 
our protection, so long will it be evident that we do not yet have the re- 
quisite knowledge, ability or desire to protect ourselves from these pathogens. 
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Reproductive cycles of Raillietina cesticillus of the fowl 

Paul D. Harwood 

Zoological Division, Bureau of Animal Industry, U. S. Department of Agriculture — U. S. A. 


While investigating the anthelminthic effects of kamala-nicoline prepara- 
tions on the cestodes parasitic in chickens, it was noted that untreated chickens 
eliminated long pieces of strobilae. consisting mainly, or wholly of immaliiro 
segments. This phenomenon w'as fretiucnlly observed in chickens infested with 
Raillietina cesticillus, R. echinobotlirida, R. tetragnna. and Hijmenolepis carloca. 
There was little opportunity to make observations on the other species of 
cestodes known to infest chickens in this country. 

The teniafuges used at the present time against poultry tapeworms will 
remove only the strobila, leaving the scolex still allached and in position to 
regenerate another strobila. Any possibility of benefit derived from these « de 
segmenting » drugs, becomes more remote if the same v< desegmenting ^ effect 
is obtained spontaneously from lime to lime. The experiments rejiorted in 
this paper wcio carried out to discover some of the factors governing the 
spontaneous shedding of slrobilae by lai)eworms, and to gather some data 
on the frequency of its occurrence. The investigation is by no means com- 
plete, but as the writer will have little opportunity to continue this w’ork in 
the near future, the data already available are presented in this paper. 

HISTORICAL 

Extensive studies of the factors influencing the reproductive activity of 
parasitic nematodes have been made by numerous investigators, but the neces- 
sity of using an intermediate host to ijroduoc experimental infections with 
most trematodes and cestodes has discouraged similar studies with the latter 
helminths. Chandler (1923), Wetzel (1932) and Taylor (1933) have experiment- 
ed with artificial infections of Davainea pvoglotiina in laboratory raised chickens. 
Cram & Jones (1929), Jones (1931) and Wetzel (1934) have made similar 
experiments with Raillietina cesticillus. Since these authors were interested main- 
ly ill the life cycle and the developmental stages of the parasites, their recorded 
observations contain only incidental references to the intensity of, and the varia- 
tions in, the reproductive activity of the cestodes studied. Stoll (1935, 1935 a, and 
1930) has recently published a series of jiajicrs on Moniezia expansa, including 
data on reproduction, but as the life history of this parasite is unknown, he wias 
forced to follow natural infestations which were complicated by simultaneously 
existing nematode infestations. Studies on mice experimentally infected with 
Hymenolepis nana have been made by Shorb (1933) and by Hunnineii (1935) 
and these authors have observed phenomena very similar to those reported 
in this paper. 
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MATERIALS AND METHODS 


Diinj? beetles, most of which belonged to the species Aphodins granariiiSy 
were collected from an experimental calf lot at the National Agricultural Re- 
search Center, Reltsville, Md. These beetles were infected artificially by feed- 
ing them ripe segments of Raillieiina cesficilliis. The first beetle was infect- 

ed from one segment collected from the droppings of a bird which had been 
jjurchased in a Washington, D. C. market. This beetle was fed to chicken 1, 
and all subseqifent infections of beetles made during this investigation were 
derived from segments passed by this chicken, .\fter sufficient time had elaps- 
ed to permit full development of the cysticercoids, the ])eetles were dissected 
and the infective specimens fed to laboratory-raised chickens which were known 
to be helminth free; in certain instances, the cysticercoids were removed from 

the beetles and given to the experimental birds in saline solution. 

The infections in the experimental chickens were followed for vary^ 

iiig lengths of time by observing the ripe segments in the droppings. Each 

chicken was placed in a separate cage with a wire mesh floor that permitted 
the droppings to fall through the openings between the wires. The dropjmigs 
were collected periodically and wa.shed through a series of graduated screens, 
the last screen being of such fineness that the smallest segments could not 
pass through the mesh. The segments were then sej)araled from the coarse- 
fecal matter in the screens, and counted. 

The chickens used were of mixed breeds that had been raised in wire- 
cages in screened buildings. These conditions were sufficient to prevent all 

extraneous infections with helminths. During the experiments the birds were 
given a mash consisting of yellow corn meal, 10 pounds; wheat bran, 20 

l)ounds; wheal middlings, 20 pounds; alfalfa leaf meal, 5 pounds; tiried butter- 
milk, I ])ounds; fish meal (GO to 70 per cent), 1 pounds; pulverized oyster 
shell, 2 j)ounds; salt, 1 pound; and cod liver oil, 1 pound. 

EXPERIMENTAL PROCEDURE 

Experiment i. — On October 19, 1934, a Plymouth Rock pullet, weigh- 
ing 695 grams, was given one specimen of Aphodins granariiis which had been 
artificially infected with R. cesticUlus September 29, 1934. The first evidence 

of infection was on November 1, when 3 large ripe segments were passed 
in the feces. For the next 18.5 months the bird’s feces were washed every 

day or so. During this period a total of 15,400 segments were collected, but 

the elimination of segments was an irregular roughly cyclical process, that 

was interrupted frequently. 

A typical cycle began on December 5, 1931, when the feces contained 

no segments for the first time since November 1. Segments were again present 
December 7, and from this date the number of segments eliminated daily in- 
creased rai)idly until December 20 when 199 segments were eliminated. From 
December 20 to January 8, 1935, the chicken eliminated an average of ap- 
proximately 150 segments daily. On January 8, 13 chains of obviously im- 
mature segments were eliminated, and subsequent to that date the production 
of segments dropped rapidly to zero. No segments were eliminated between 
January 18 and January 28. This cycle was repealed many times in the 18.5 
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months during which the infection was followed. In general the cycles of 
segment elimination became much shorter, and the number of segments eliminat- 
ed in one day were much reduced as the experiment i)rogressed. Accordingly, 
the cycles became more frequent when no segments were eliminated, but the 
duration of such cycles was irregular. The longest cycle of complete ces- 
sation of segment elimination was from June 19, 1935, to July 27, 1935. 

During the course of this experiment it was possible to obtain a rough 
comparative idea of the size of the segments passed, since large segments, 
could not be washed through the screen having 13 meshes to the inch, 

while small segments passed through this screen readily and were collected 
from the debris contained in the screen of the finest mesh (50 meshes to the 
inch). From December 20 to 25 all or nearly all of the segments were re- 
tained by the screen having 13 meshes to the inch. On January 3, 1935, it was 
noted that for the first time since December 15 none of the segments adhered 
to this screen. On January 5, two days after all segments first passed through 
the 13-mesh screen, three chains of immature segments appeared in the feces. 
A microscopical examination of the segments eliminated at this time showt- 
ed that many of them were sterile. A few days later many chains of im,- 

malure segments were eliminated and by January 18 the production of segments 
had ceased temporarily. 

One accident marred the course of this experiment. On June 17, 1935, 
an oil stove near the chicken’s cage exploded, and in the resulting fire the 
bird was badly burned. On the following day this bird has evidently eliminat- 
ed several chains of segments, but the normal passage of feces had been so 
delayed, and digestion of the segments had' advanced so far, that the count, 
as recorded for that day, was admittedly a compromise. The bird was severely 
affected by the burns, but recovered after appropriate treatipent. 

This experiment was terminated May 17, 1930, and at autopsy 3 tape^ 
worms were found. The worms measured 4.6 mm., 31 mm. and 71 mm. in length 

respectively; the heads were attached at points varying from 5 to 7 cm. be- 

low the papilla of Vater; the small intestine from the papilla of Vater to the 
ileo-cecal valve was 107.8 cm. long. 

Experiment 3. - Bird n.o 2 was given 1 infested beetle on February 25, 
1935, Many fully-develo]>cd tapeworms were found in the intestine when it 

was opened February 18, 1935, but no small worms, or worms still in possession 
of their terminal segments were found. 

Experiment 3. On March 5, 1935, four chickens, which had been hatch- 
ed Fcbruaiy 16, 1935, were each given 1 cysticercoid of Railliclina cesticilliis 
in physiologic saline. Only one of these chic'kens, bird 6, became infected. 
The feces of this chicken were examined for segments every day or so from 
March 5 to May 1. During this lime the bird passed through one complete 

cycle in the elimination of tapeworm segments. The first segments were observ- 
ed March 19, but the ^^x)rm apparently did not reach full reproductive activity 
until March 22, when 7 segments were eliminated by the bird. By April 14 
to 15 the period of active segment production had reached its climax, as the 
bird eliminated 17 segments during these two days and only one segment on 
the folloiwing day. .\fter April 16 no segments were found in the droppings 
until April 30, when 5 segments were found. From March 22 to April 15, 270 
segments were counted, an average of more than 10 segments per day. During 
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this period, the number of segments actually found in the chicken’s droppings 
for any one day varied from 7 to 18, but there was no well marked peak 
of segment production. 

The individual segments eliminatcil by chicken n.o 6 were all large, 
the majority being much larger than the largest of the segments eliminated by 
chicken n.o 1. Toward the end of the cycle the segments from chicken n.® 6 
became somewhat smaller than those eliminated earlier, but the difference 
was not as well marked as with chicken n.® 1, nor was a chain of immature 
segments ever found in the feces. 

Chicken n.® 6 was killed on June It, 1935. One specimen of Raillietina 
ct’sficillus was found in the intestine. The head was attached to the intestinal 
mucosa at a point 12 cm. below the papilla of Valer. 

Experiment - On A[)ril 5, 1935, each of 00 chickens was given 1 

cysticercoid of /idillietina cesticillns. Of these chickens, n.®’ 7 to 25 were 

autopsied April 12^ 1935. Of these, only numbers 13, 19, 20, and 22 were 

infested, each with I worm. Except for n.® 20, in which the worm was dislodged 
(hiring the [)rocess of opening the intestine, the location of the point of attach- 
ment of the taiieiworm was determined and is reimrted in table 1. The feces of 
bird n.o‘< 20 to (iO were examined between .\pril 20 and April 30, and infection 
detected in bird numbers 20 to 28, 38, 10, 11, 15, 50, and 06 which were 

autopsied on July 11. 'I'he remaining chickens were given un additional cysti- 
cercoid May 10, 1935., When these chickens were examined at autopsy on 
Ma} 21, 1935, the numbers 35 to 37, 12, 13, 10, 17, 50, and 60 were' fomi0 

to be infected. 'I'lie taj)eworms found in 7 of the 9 birds still possessed the 

original terminal segment attached at the end of the chain of proglottids and 
probably represented adult worms developed from the cysticercoids given on 
Ma> 10. \s the lajiewornis found in birds 35 and 12 lacked the original terminal 
segment, it is probable that these two infestations may have dated from 

the attempt to infest these birds on .\pril 5, or 19 days previously. Therefore, 
chickens n.®'' 35 ankl 12 are not reported in table 1. Numbers 26 and 27 
were killed in the fire in which bird n.® 1 was severely burned. These chickens 
were aut(}j)sied about 0 hours after death, but no tajieworms were found. 

.\s shown in table 1, the chickens killed about 1 week after the date 
of infection are designated as group A; those killed a little over 3 months 
after infection as group H. The point of attachment of these worms relative 
to the length of the intestine, varied considerably, but when Group A is com- 
pared with (Iroiij) II very little difference is found. In Group A the usual 

point of attachment was behind the paj>illa of Valer, being 13.8 per cent of the 
distance from this point to the ilco-cecal valve The same figure for group B 
was 12.7 per cent. 



Table 1. Attachment position of tai>e\vorms found at autopsy in 1935 in chickens 
from Experiments 3 and 4. 


Bird n.o 

Series 

Date of infection 

Date of autopsy 

Length of Distance from point 
intestine of attachment to Pa- 
in cm. pitta of Voter in cm. 

13 

A 

April 5 

April 

12 

69 

10.2 

19 

A 

April 5 

April 

12 

43.8 

8.2 

22 

A 

April 5 

April 

12 

51 

8.6 

36 

A 

May 16 

May- 

24 

83 

11 

37 

A 

May 16 

May 

24 

84 

14 

43 

A 

May 16 

May 

24 

77 

11 

16 

A 

May 16 

May 

24 

81 

11 

47 

A 

May 16 

May 

24 

95 

13 

50 

A 

May 1 6 

May 

24 

89 

14 5 

60 

A 

May 16 

May 

24 

90 

0 

6 

B 

March 5 

June 

14 

91.2 

12 

28 

B 

April 5 

July 

11 

114.9 

12.2 

38 

B 

April 5 

July 

11 

94.5 

11.3 

40 

B 

A])ril 5 

July 

11 

92 

16.6 

41 

B 

April 5 

July 

11 

95.3 

16.4 

45 

B 

April o 

July 

11 

81.7 

7 

50 

B 

Ai)ril 5 

July 

11 

96.5 

10.3 

60 

B 

April 5 

July 

11 

91 

10.3 


DISCUSSION 


The observations on bird ii « 1 show that a chicken may maintain an 
infection with Raillivtiim ceslicilliis for at least 18.5 months, but that not all 
individual tapeworms of this si)ecics live that lon^|. Jones (1931) reported that 
an experimental chicken lost its infection within 5 months, and Wetzel (1924) 
reported that an infection of Railfielina cesticiNiis was retained by one of 
his experimental chickens for nearly four months. A second bird studied by, 
Wetzel had passed se«»ments but was negative for R. ceslicilliis on post-mortem 
examination 121 days after the date of infection. The writer has observed 
that chickens purchased in the Washington market during March were much 
less heavily infested with taijcworms than chickens purchased during September 
and October. This j)ronounced seasonal variation indicates that the average 
length of life of Raillielina ceslicilliis is a matter of a few months, perhaps 5 
or 6, and not one or two years, as indicated by experiment 1, Furthermore, 
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if the number of segments eliminated are taken as a measure of the degrees 
of infestation, bird n.o 1 had more than 3 tapeworms early in the infestation 
period, but lost them gradually during the course of the experiment. This is 
based on the following calculation. Bird n.o 6, which had only 1 tapeworm, 
eliminated on the average 10 siegments a day during the height of seg- 

ment elimination, whereas chicken n.o 1 eliminated approximately 150 seg- 
ments daily. It may be assumed, therefore, that bird n.o 1 was originally 

infected with about 15 tapeworms, most of which were lost before the ex- 

periment terminated. 

The most interesting phenomenon observed in these experiments is the 
occurrence of cycles of segment production along with the correlated manifesta- 
tions of decreased segment size, and the elimination of unripe chains of segments. 
That these cycles were not peculiar to bird n.® 1, was concluded on the basis 
of experiment n.o 3 and of 4 chickens used in connection with another ex- 
periment which will be rcj)orle<l in another paper. The factors governing these 

cycles are by no means clear. If this cyclical behavior is inherent in the 

cestode, we may loo'k Ujwn that jxirtion of the cycle showing small, some- 
times sterile segments as a period of temporary senescence which terminates 

in the elimination of the segment chains. A short lime after this the tapeworms 
imdergo a period of rejuvenation and begin a new ])erioti of active reproduction. 
Alternating periods of senescence and rejuvenation, occurring naturally in the 
same individual, arc rare in the animal kingdom, if they occur at all. 

The cycles may be expressions of .some form of resistance or immunity 
on the part of the host, but it is difficult to explain the destruction of a 
part of the parasite lying within the lumen of the digestive canal, while the 
head attached to the mucosa and in more intimate contact with host tissue 
remains alive and apparently unaffected. 

The locations of the tapeworms found at autopsy in experiment n.os 
1, 3, and 4 indicate that these worms are not forced by a local immunity to 

release their hold on the mucosa from time to time, and to reattach at some 

point lower down. 

Hunninen (1935) found that tapeworm egg elimination from mice infest- 
ed with Hymenolepis naiia was interrupted and renewed, in a manner similar 
to that ocurring in chickens infested with liaillieiina cesticillus. Hunninen inter- 
[)reled this interruption as being due to the tapeworms becoming mature at 
various times. He believes that with any one infection with II. nana, the cysti- 
cercoids leave the intestinal mucosa at various times, and that the first ones 
to enter the lumen of the intestine develop rapidly to egg production, and the 
pro<lucts of their gro-Wtth or the host’s reaction inhibits the tlevelopment of 
later arrivals. When the first worms age and die the inhibited individuals de- 
velop to take their place. Hunninen believes also that this rei^lacement is gradual 
in some hosts, and accounts for long periods of continuous elimination of 
eggs, while in other cases the replacement is discontinuous; the first tapeworms 
dying before the replacements are fully mature. Experiments 2 and 3 reported 
in the present paper show that his theory is not a tenable explanation for the 
phenomenon observed with Raillietina cesticillus. In bird n.o 2 no immature 
tapeworms to serve as replacements were present at the time of autopsy 13 
days after the date of infection, and in bird n.o 6, phenomena very similar 
to the cyclical behavior observed in bird n.o 1 wiere present although this 
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bird was known to be infested with only one tapeworm, and replacements 
were impossible. 


SUMMARY 

A Plymouth Rock pullet was infected with Raillietina cesticillns and the 
infection followed for more than 18 months. During this period, segment elimina- 
tion as a whole gradually declined; the decline was not regular, but was mark- 
ed by periods of intense segment elimination, alternating with periods in which 
no segments, or only relatively few segments were eliminated. 

Along with these cycles, the cestodes exhibited other phenomena. M 
the beginning of a cycle the segments were large, and well filled with eggs. 
The segments gradually became smaller, contained fewer eggs, and a few sterile 
segments were eliminated. This phase of the cycle was abruptly terminated 
by the elimination of chains of obviously unripe proglottids, and for a time 
the infested bird eliminated few or no segments. This period of a low rate of 
elimination of ripe segments was somelimes of a very short duration, but some- 
times extended for several weeks. 

The author has no explanation for the mechanism regulating these cycles 
but as it was shojwn that the same cycle occurs in cases where only 1 tapeworm 
is involved, the replacement theory of Hunninen docs not apply to It. cesticillus. 
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Obedecendo a contingencia humana, tambem 6‘s biologos silo escravos 
da moda. Tempos atraz, para nSio recordar senSio a historia aiais recenle, 
todo bom trabalho do systematica devia ter por fiiialidade tracar a arvore 
phylogenetica do grupo estiidado, muito embora essa architectura livesse por 
base apenas a seria^ao dos grupos predominantes de determinado caracter. 

A escola haeckeliana passou de moda e, como concliisao logica, niii- 
guem mais deveria, de eiitao para ca, expaiidir siias impressOes phylogencticas, 
sob pena de ser ridicularizado e laxado do passadisla. A anatomia, a ecologia, 
a geiietica, a physiologia, etc., tiveram, catla uma por siia vez, o predominio. 
A’ influencia da moda so cscapavam os mais independentes on (iiieni, cons- 
trangido pelas circumslancias, fosse ol)rigado a cuidar de cstudos mcnos actuaes 

A systematica, classificando e dando nomes aos seres aiiimaes e vege- 
taes, por longo tempo resistiu a 'iujimc^ao da moda, devido talvez, ao iiimbo 
que confere o « n. sp. », envolvendo homenagem e immortalizaiido um nome 
proprio. Por fim, porem, nos dias que correm, a systematica perdeu a popu- 
laridade de quo sompre gozou; ntlo diremos que fosse por influencia imica 
on maxima da moda, parccendo-nos antes epic a critica deve tomar cm con- 
sidera^ao circumstancias que perniiltem apontar fraquezas constitucionaes como 
causa da debilitagSo. Dois sSo os males principaes da systematica: Devido A 
demasiado lenta applica^ao das regras. a confusHo que reina na Jiomenclatura 
desacreditou o trabalho do systematista nos circulos visinhos e, a rolineira 
ingenuidade, que apenas atlcnde as pequenas discrepancias de forma, c6r ou 
medida, deu um cuiilio philatelico a preoccupa^ilo de dcscrever especies novas. 

Se a nomenclatura suspirava por uma estabilisa^ilo defiiiitiva, que, po- 
r6m, depende iiiXo so da uiiificayao internacional mas principalmente de um 
grande dispendio de energia e de verbas, a directriz principal, a cargo da 
classifica^So propriamente dita, nccc.ssitava de coordena^ao e espirito critico, 
Muito mais facil teria sido dar a nomenclatura um cunho de trabalho du- 
radouro, do que fazer surgir quern cstabelecesse normas ])ara a ftelimita^So 
de generos e de especies. Ainda que aquclla func 9 ao dependa do criterio desta, 
o nome, numero ou symbolo poderia ter estabilidade, por ser de origem con- 
vencional; mas o criterio para a disjunc^ao de uma serie supposla continua 
e natural, serd sempre variavel, por ser artificio que nao se coaduna com a 
fiiialidade visada. 

Continuar o trabalho, com collaboradores que pela maior parte nao 
comprehendem. a finalidade? Parar? Ou estas dims altcrnativas ou uma re- 
modela 9 ao completa, com bases mais solidas. 

Nao surgiu ainda quern pudesse encabe^ar um movimenlo .salutar, mas 
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Jji ha precursores, cujos argumentos prcpararao o terreno para a futura rc- 
arganiza^So. 

Tern decrescido enormemente o numero de taxonomistas; a nSo ser nof 
museus, nSo se Ihes offerecem inais possibilidades de trabaiho e por isto na 
Europa e nos Estados Unidos os estudantes de biologia s 6 procurani aqiiel- 
les ramos das sciencias natiiraes que Ihes assegurem collocacOes. 

N 6 s brasileiros, on digamos os sulamericanos cm geral, devemos en- 
carar taes questOes nao s 6 do ponto de vista geral, mas tambeni com rela^ao 
ao que se torna necessario para nosso progresso, dada a pobreza de iiossa 
bibliographia biologico-systematica. 

Nas presentes considera^Oes nos limitarenios a citar exemplos da zoo- 
logia, mas ao botanico serd facil adduzir outros tantos casos analogos, csco* 
Ihidos de entre especimens da flora. 


Tomando em considera?ao sdmente os trabalhos piiblicados em portu- 
guez, a bibliographia faunistica do Brasil 6 pauperrima. Querendo arrolar, era 
livro didactico, apenas os trabalhos de caracler monographico, tivcmos de fa- 
zer concessOes para formar uma lisla de 50 estudos dessa natiireza. E’ evideiito 
que nSo pudemos dispensar taes cadastres, para, na base desses conhecimeiitos, 
cuidar de outros problenias relativos d fauna do paiz. Quer se ten ha em 
vistas assuniptos biologicos de alcance econdmico, quer os themas sejam do 
oiitra ordem, a inquiri^So inicial tcril sempre por base a identifica^ao da es- 
l)ecie. Quando mais ndo seja, este nome nos servird de chave para a inquiri^ao 
bibliogra])hica em busca de esclarecinientos, que nos podem poupar a repetigdo 
de experiencias jd feilas. 

Mas as difficuldades para a eIabora 9 ao do catalogos faunisticos, no Bra- 
sil, sdo eiiormes, diriamos quasi invenciveis. Se dividissemos a fauna brasileira 
de tal forma que cada con j undo pudesse ficar a cargo de urn s 6 especialista 
para completa elabora 9 ao da respectiva monographia, seria necessario contractar, 
por toda vida e com tempo integral de trabaiho, nada mcnos de 30 a 40 
systematiStas. Aldm disto as condi 90 es actuaes de nossas bibliothecas zoolo- 
gicas a bem dizer meia duzia ao todo — de inodo algum permittem, ainda 
que reunidas em um s 6 bloco, a execu 9 ao de tal trabaiho. Seria necessario de- 
cuplicar lalvez a melhor dellas, e depois dc complelada, fornecer-lhe os meios 
(por alto, uns 500 contos annuaes) para mantel-a em dia. Galculemos qual deva 
ser a literatura ichthyologica, necessaria para o trabaiho completo e inde- 
pendente. A « Bibliography of Fishes », de Dean abrange cerca de 35.000 cita- 
95 es; para as questOes geraes e as neotropicas em particular poderiamos con- 
tentar-nos com uma ter 9 a parte desse total, ou sejam 11.600 fichas. O livro 
acima citado, por^m, data de 1916 e, nos 20 annos subsequentes foram pu- 
blicados talvez quasi outros tantos trabalhos indispensaveis, o que elevaria o 
total a 20,000 fichas. 

Pelos calculos a que nos temos referido em outras occasiOes, a faima 
brasileira representa em geral 1/11 da fauna mundial. Esta or 9 a em mais de 
500.000 especies descriplas e, na proporQao acima exemplificada pela biblio- 
graphia ichthyologica, o fichario geral, para a bibliotheca que imaginamos, de- 
veria abranger 500.000 fichas, desprezadas as frac 96 es. 



— 223 — 


A um grande institulo, no molde dos que a fantasia de archimilliona- 
rios tern creado, nada disto seria impossivel. Para o iiosso caso limitamo-nos 
a formular os mais ardentes votos. 

Comtudo, da niesma forma conio de ionge cm longe foram siirgindo tra- 
balhos de vulto sobre este ou aquelle grupo, aos poncos as futuras gera^Ses 
poder9o ter boa parte de nossa fauna catalogada. 

A inclina^ao natural, de cada um dos novos collaboradores quo forcm 
surgindo e as cirumstancias imposlas pclo ineio em quo venham a trabalhar, 
decidirao qual dos dois methodos que a scguir apontaremos, sera por ellcs 
preferido : 

~ Reunir por todos os meios o material zoologico e a bibliographia ne- 
cessaria, para fazer trabalho seguro de systematica, ou — enviar o material 
faunistico colligido ao espccialista estrangeiro de siia confian?a, para receber 
de volta especimens classificados e o respectivo catalogo on a monographia 
elaborada. 

No primeiro caso, com grande dispeiidio, terSo tido o prazer de chrismar 
muita especie nova, tendo por^m fireenchido todo o seu tempo com cssa ta- 
rcfa No segundo caso, as « n. sp. > serSo todas da autoria do collega extran- 
geiro; nSo houve grandes dispendios e o tempo, que e afinal o mais precioso 
de tudo, poude ser applicado cm outros tliemas corrclalos e qne s6 aqui, 
no ambiente natural, podem e devem ser resolvidos por ii6s mesmos. 

Preservar os especimens, do forma a que possam ser cstudados, a qual- 
quer momento se pode fazer, basta o colleccionador obtcl-o, por si on por 
oulrem e esse trabalho preliminar esUi conclnido. Scgue-sc, como o dissemos 
acima, a identifica^ao, que pode ser feita tanto no paiz como no extrangeiro: 
alias na maioria dos grupos zoologicos ate agora 90 o/o das especies do nossa 
fauna foram chrismadas em laboralorios de alem mar. Nio vemos nisto ne- 
nlium desdouro, apenas a utiliza<^ao de facilidades (abundancia de material 
comparative e riqueza bibliographica); nao ha, com tal praclica, nenhum pre- 
juizo para o progresso da sciencia no paiz, desdc qne ao Museu Nacional, ap6z 
o respectivo estudo, seja recolhida uma serie possivelmente completa e cata- 
logada e que os biologistas brasileiros tomem a si o encargo die completar 
o trabalho. 

Nenhum estudioso de coisas zoologicas porii em duvida qne esse com- 
pleniento 6 tarefa hem mais vnltuosa e mais difficil de elaborar que o sim- 
ples chrisma. 

a) Qual a amplitude da varia^Ao especilica do animal a respeito do 
qual o nome apposto nada ensina? Qual a sua distribui^Ao geographica e qual 
o ambiente em que vive? 

b) Como se alimenta elle e como e de (jue forma isto actna sobre a 
flora ou fauna do biotopo? 

c) Como se multiplica? Quaes os elementos <iue o mantem em equi- 
librio numerico? (E’ evidente que esta ultima inquiri^Ao indue a pathologia, 
o parasitismo e outros capitulos egualmente vastos, da mesnia forma como 
a multiplica^Ao abrangc a embryologia, etc.)- 

Evidentemente ha, nisto tudo, ampla margem para os mais interessan- 
tes estudos scientificos e num sem numero de casos a economia do paiz es- 
pera pela solu^Ao de taes problemas, sejam elles de ordem defensiva ou de pro- 



duc^ao. E quando, depois de eiicarada sob todos esses pontos de vista, a 
especie estudada, tiver fornccido material para ampla monographia, eis que 
surge a genetica, pela qual e possivel realizar j)equenos milagres, revolucio- 
iiando a questao. 

Na nossa jornada zoologica, pouco importa se detidos pela classifica- 
9^0 de insectos, peixes ou aves, sempre procuramos na ecologia a applica- 
9^0 da systematica e nos estudos quo hoje nos preoccupam, ampliudos agora 
com a finalidade practica da creacao, gostariamos poder dar [)or tcrminada 
toda a tarefa acima esbo^ada, para rccomcyar, dando toda atten^ao A genetica. 

Como jd o disseinos, a inclina^ao natural de cada uin, subordinada 
as contingencias, e as vezes lambem a circumslancias fortuitas, darDo as di- 
reclrizes do Irabalho. 


Encaruda de iini ponlo de vista mais ampio, ja com teiidencias philo- 
sophicas, a systematica perde por complete a aridez de mera calaloga^ao. 
Relegando a um piano interior a i)reoccupac3o do nome a ser rlado, e como 
defender-lhe a estabilidade, a imiuiri^iio translorma-se cm trabalho e(piivalcnte 
ao do pesquizador (jue por outra forma busca o conhecimenlo das coisas em 
si. Foram os paleontologos que priineiro ebamararn a allenyflo dos biologos 
para as transl'ormagOcs quo sol'fre a serie animal e lem cabido aquelles as 
mats bcllas denionstrayOes neste sentido. 

A propria systematica pode, no emtanlo, coordenar sen material de tal 
forma a nos esbo9ar c i)or vezes tornar bem j>alentes bellas series eguabnente 
convincentes, Em se Iratando, porem, de Irabalho de filigrana, e precise o 
niaxlmo rigor na comprehensilo dos valores e e neste ponto c[iie ainda di- 
vergem os muilos artifices que cooperam. 

Taes divcrgencias, assignaladas como sendo simples maniFesta9ao da ten- 
dencia natural de cada especialisla, costuniam ser classificadas, jocosamenle, 
na gjTia dos systematislas, como ^ lumping > (congregar) e « splitting (dis- 
sociar). Verifica-se, por^m, que tal antagoni.smo e a cxi)ressao da incerleza 
quanto a amplitude que deva ser dada a concepgHo de especic, genero on 
familia. E’ lido ainda, por muito.s, como prova de differen9a cspccifica o nao- 
cruzamento ou a produc9ao de Iiybridos infecundos. Ila provas can contra- 
rio, que por6m poilem tambem ser invocadas como cxcepybes confirmadoras 
da regra; em todo caso esse criterio de algum modo nos e util na avalia9ao 
das affinidades. Mas ficaremos para sempre adstrictos a tSo complicado me- 
thodo para a verifica9ao da consanguinidadeV As experiencias neste sentido 
s6 ullimanieiite foram inlensificadas e promeltem bons resuilados. 

Mais facil lem sido a demonslra9ao de que muitas vezes sc Irata de 
mero polymorphismo e nao de diias ou mais cspecies apparentemente dis- 
linctas. O ambienle provoca frequcnlemeiilc lransforma95es que induzem o sys- 
tematista incaulo a desniembrar em especies distinctas o que em realidade 
proveio da mesrna origem, com possibilidade de rctornar a forma ancestral. 

Neste sentido, envoi vendo tambem reflexdes outras, relatareraos a seguir 
alguns cxcmplos. O Nordcste brasileiro, com seu feilio tao marcadamente iu- 
fluenciador, offerece casos interessantissimos, que bem mereceriam mais demo^ 
radu iuvestiga9ao. 
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— Ao prof. ' Travassos enviamos ha tempos exemplares de Syniomideos 
que, ao serem ^ncorporados a collec?ao. vicram preencher uraa laciuia do typo 
de um « missing link » — e deste modo as tres formas, apparentementc distin- 
etas, agora disposlas em serie sem interriip^ao, se apresentain como uma espe- 
cia unica, com tendencias para esta ou aquella modifica^ao. 

— Ao Dr. F. Haas, malacologista de renome e que durante alguns roezes 
foi hospede da C. T. P., em Fortaleza, devemos os seguintes esclarecimentos 
alias ja publicados em 1930 (Bibl., pg. 175, 177). A mesma especie de mol- 
luscos offerece conchas de aspectos bastante differentes, de accordo com o 

anibiente em que viveu e cresceu; assim, o pantano, o lago, o rio, o riacho, 
cada um desles ambientes determina conforma?5es diversas no contorno, na 
esculptura, na cor, na conchina, na estructura da charneira e na propor^ao 

das dimensOes. Subsistem alguns caracteres constantes, mas os demais sao « lar- 
vados», como ja Rossmaessler (1850) denominava taes peculiariedades morpho- 
logicas devidas ao anibiente. 

sao « formas ecologicas », no dizer do Dr. F. Haas e que podem in- 
duzir o especialista menos caiitcloso a descrevcl-as sob outros tantos nomes 
especificos ou subespecificos, quando de facto Ihes devc caber um s6 nome. 

Sem duvida essa condensa^ao da nomenclalura e util em se tratando, 

por exemplo, de themas zoogeographicos. Existe, por6m, o perigo do exccsso, 
o qual, levado para al^m das afl’inidades naluraes, causa damno talvez maior, 
pela suppressao das subreglOcs que assim nao mais encontram documenta^ao, 
a nao ser pelos grandes contrastes. 

— Da mesma forma o Dr. Francis Drouet nos comniunica que o mate- 
rial por ellc colligido, ao acompanbar os trabalhos da C. T. P. no Nordesto 
brasileiro, veio provar que tres cspecies do gen. Neptunia, at6 agora considera- 
das dislinctas, nada mais sao do que adapta^Oes da forma unica a tres am- 
bientes differentes : no secco, na Imraidade e em aguas mais profundus. 

— O Dr. Stillman Wright, limnologisla da C. T. P. e especializado ha 

longo tempo na .systematica dos Copepodos do grupo Diaptomtis, em 1927 fez 
a revisao das especies sulamericanas do genero principal; consignara elle, entSo, 
22 especies para a America do Sul. Agora, ap6z proveitosa pcrmanencia entre 
n6s, rcconheceu mais 10 esjiecies e, sommadas tambem as que foram des- 
criptas por outros autores, a lista total se eleva a 47 especies. As facilidades 
que encontram taes microcrustaceos para sua distribui^ao, nao impedem, no 
emtanto, o recon hecimento de zonas, talvez coni limites geographicos hem fri- 
zantes. Para este genero o anibiente nordeslino nao parece actuar com o rigor 
acima apontado; encontram-se Diaplomiis na grande maioria das aguas do Nord- 
esle e commumente existem em grande abundancia, mesnio em aguas nao fer- 
tilizadas por exgottos, etc. Nas regimes cm que nao ha rios permanent es, o 
numero de especies parece ser nienor do que em outras partes do continente, 
quando atravessadas por grandes systemas hydrographicos, como o Amazonas, 
e o Prata; tal differen^a, porem, nao subsiste, quando se compara o Nordeste 
com o Estado de Sao Paulo, por exemplo. 

— Os conhccidos peixes « Cascudos » (fam. Loricariideos principalniente 
do gen. Plecostomus)^ tern o corpo protegido por carapa^a dura e al6m disto 
sao abundantes os espinhos, reunidos em tufos. Taes defezas, tern se dito, sao 
o indicio da senilidade da familia, e tambem ao exaggerado proliferar das 
especies se attribue egual significa9ao ; os Ammonitas e os Glyptodontes das $ras 
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passadas parecem comproval-o e tal theoria foi amplamenle discutida e il- 
lustrada por Child e principalmenle por Beecher (1901) e Fenton (1931). Po- 
demos no caso dos Plecostomi applicar egual raciocinio? De facto, a armadura 
6 eilranha, assim como muitos outros caracteristicos desses curiosos peixes, 
a que se 6 tentado chamar de « fosseis sobreviventes >, como ao estiirjao, e 
ao Limulus. 

Mas a extraordinaria multiplica 9 ao das especies de cascudos s6 se ve- 
rifica f6ra da regiSo nordeslina. Tanto no syslema do rio da Praia como 
na Amazonia e mais para o Norte, cada pequena bacia hydrographica aprescnta 
varias especies, que ahi vivem em conjuncto. Aqiii, nos a^udes do norte do 
Cear^ s6 se encontra uma especie, PL plecostomus, homogenea, sem varia^Ses. 
O Dr. Pedro de Azevedo, inspector da G. T. P. tern concluido uni cstudo de- 
talhado a respeito deste peixe sobremodo intercssanle ; nao entraremos por isto 
em detalhes relatives d embryologia e ecologia do Plecostomus. Apenas mencio- 
naremos esse curioso facto relative a immutabilidade da especie, ali.is a de 
mais ampla distribui^ao geographica. Parece plausivcl atlribuil-o d influencia 
do ambiente, mormente como, na mesma regido ha muitos outros casos ana- 
logos que, uma vez arrolados, deverao ser estudados em conjuncto. 


Os poucos exemplos acima citados, de entre muitos casos analogos da 
aclividade da G. T. P. no Nordeste brasileiro, bem demonslram que as condi- 
^Oes especiaes do ambiente, apezar de constiluirem verdadeira antithese do que 
sc observa na Amazonia, ainda assim proporcionam farta messe ao Inologo. 

Aqui exporemos apenas em linhas geraes a documenta^ao que laes es- 
ludos nos estao fornecendo para a seguinte these: O Nordeste ndo 6 favoravel 
d multiplicagdo das especies; poucos siio os generos caracteristicos da regido. 
Ao procurar a razdo de ser desse facto, depara-se com a alternativa: ou 
um factor endogeno, attribuioel ao genolypo ou um ou mais factores exogenos, 
caracteristicos do ambiente, sdo os responsaveis. 

Uma das alternativas, por fugir de todo ao thema em torno do qual 
aqui disoorreraos, sera esbo^ada apenas nos seus tra^os geraes; E’ de suppdr 
que o Nordeste foi outrora mais favorecido pelo clima, offerecendo entao pos- 
sibilidade para a existencia de uma fauna muito mais variada; depois, com a 
repeti^So e intensifica^ao das seccas, a maioria das especies, e por certo lo- 
das as mais frageis, desappareceram, subsislindo sdmente as especies mais ubi- 
quitarias e (por isto mesmo?) mais estaveis. 

Desta forma estaria cxplicada, ao mesmo tempo, a pobreza da fauna 
actual e tarabem o predominio das especies de vasla distribui^ao. Em tudo 
isto teria predorainado a influencia de factores exogenos. 

Ha iior^m motivo para se invocar tambem a inlerferencia de um facto 
endogeno e, para discutil-o, voltamos ao thema principal deste capitulo. 

Ha tempos jsi nos preoccupava o facto de verificarmos o conlraste exis- 
tente entre o que convencionamos chamar: especies estaveis e especies plasticas. 
No Inslituto Biologico de Sao Paulo, em uma das reunites, esboyamos nosso 
modo de ver, sem comtudo elaborar trabalho mais amplamente documentado. 
Agora vemos que Robson e Richards em seu bello livro varias vezes alludem 
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(pg. 105, 112, 127) A « tendencia ou capacidade inherente de iima especie para 
a varia^So » ou « nem todos animaes sSo igualmente susceptiveis de receber 
o influxo do ambiente nem estSo no mesmo estado de actividade miitacional » . 

, Para chegar a concIusOes precisas, torna-se necessario formar a lisla 

das especies estaveis, que, A semelhan^a da Musca domestica se mantem inalte- 
radas, qualquer que seja o ambiente. A trahira (Macrodon maJabaricus), e o 
Inussum (Symbranchus marmoratus) nAo apresentam varia^Oes, estejam elles 
nas lagunas da Argentina ou nos riachos da America Central, por isto nada 
tern de extraordinario sua estabilidade tambem no ambiente nordestino. A se- 
riema, a avestruz^ typos anoestraes, tambem nSo apresentam differen^as subespe- 
cificas, ao se confrontar exemplares provindos dos limites extremos da vasta 
zona que habitam. Ao contrario daquellas, os Dendrocolaptideos e os Formica- 
rideos entre as aves, e as piabas, ou sejam os lambarys sulinos (Tefragonopte- 
rineos), e os pidiis ou (piabas suUnas) aldm de apresentar grande varia^flo 
especifica, tambem |>ermittem o reconhecimento de subespecies, cujos limites de 
expansao condizem com subregiQes zoogcographicas. No emtanto, no Nordesle, 
em nenhum desses grupos de grande plasticidade o systematista encontra faci- 
lidades para arrolar novas especies. Em ambos os casos estSo actuando facto- 
res negativos para a differencia^ao de rayas. formas e subespecies e, se o 
mesmo phcnomeno se manifesta cm qualquer ambiente, propicio ou nao A 
varia^ao das especies, 6 claro que a causa inhibidora A dc origem cndogena 
O meticuloso confronto de material idcntico, colligido nas varias regiOcs, de- 
vera comproval-o e d entao que se faz mister a mais perfeita concordancia en- 
tre os diversos especialistas na aprecia 9 ao dos caracteres especificos ou sub- 
especificos. 

Seja como for, as duas allernativas que acabamos de esbo^ar, nao se 
cxcluem e d possivel que as duas hypotheses venham a ser confirmadas. 

Os peixes d’agua doce do Nordeste constitucm excellente material para 
taes pesquizas, pois que ha varias pequenas bacias hydrographicas isoladas, 
cujas popula95es por isto mesmo tambem permanecem isoladas. Os DinplomnSf 
como vimos acima, poderiam fornecer optima documentagfto, se nao fosse o re- 
ceio de se dever attribuir maior valor a faciiidade que apresentam estas formas 
para sua rapida e larga dissemina^ao. De accordo com esse e outros criterios 
a mesma inquirigao devera ser feita, tomando por base toda a serie de grupos 
de toda a serie zoologica. 

A’ pg. 135 do seu livro, Robson e Richards oppOem exemplos em contra- 
rio A demasiada generaliza^ao do principio do isolamento geographico como factor 
determinante da evolu^ao. Alem de varios exemplos da falta de endemismos, 
constatados em pequenas ilhas, a mesma pagina 6 citada a immensa area das 
florestas ininterruptas da Amazonia, que no emtanto deu origem a um enoi*me 
numero de especies, verdadeiros endemismos. 

Por nossa parte queremos argumentar, citando o Nordeste arido do Bra- 
sil, que tambem represen ta uma vasta zona homogenea e que offerece condi^Oes 
de ambiente extremamente accentuadas; aqui, no emtanto, sAo raros os ende- 
mismos. O isolamento de certos grupos, principalmente dos peixes d’agua doce, 
A quasi sempre eompleto, em se tratando das pequenas bacias hydrographicas. 
Com rela^So a varios grupos (Lepidopteros, Reptis, Hirudineos, cf. Bibl.), ja 
foram publicadas as listas das especies colligidas pela C. T. P.; para outros 
grupos (Aves, Molluscos, Espongiarios), est^o ellas em elabora 9 ao, sem que 
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os respectivos especialistas tenham assignalado maior numero de especies novas, 
provenientes desta zona at6 agora ainda tSo mal estudada. Predominam aqui 
as especies de ampla distribui(?ao pela regiSo neolropica ou um grande numero 
deltas 6 commum a quasi toda a regiao arida, situada entre S,® e 13 o S. e 
33.0 a 44 o L. W., ou seja, 670.000 Kims, s — maior portanto que toda a Hes- 
panha. Nao sera de extranhar que na contagem final de todas as especies nord- 
esiinas, venham a formar alta porcentagem aquellas que tem vasta distribui- 
i^ao por toda a regiao neotropica. 

Faz-se mister organizar as listas faunisticas como a que elaborou H. 
von Ihering em seu trabalho de zoogeographia ornithologica, pondo em evi- 
dencia as formas de larga distribui^ao e as que s6 se exteiidem a areas menores. 

SUMMARIO 

Nao obstante outros ambientes scientificos mais adianlados considera- 
rem menos acluaes os trabalhos de systematica, no Brasil ncccssitamos grande- 
mente de uma intensifica?ao dos trabalhos da cataloga^So de nossa fauna. 

-- Emquanto nao for possivel prover pelo menos uma bibliotheca com o 
apparelhainento neccssario para a classifica^ao de toda a serie animal do Brasil 
e emquanto forem em numero tao reduzido os profissionaes encarregados do 
esludo de nossa fauna, devemos intensificar o intercambio com museus extran- 
geiros, para progredir na cataloga^ao da fauna. Nao ha nisto qualquer des- 
douro, equivalendo tal divisao de trabalho a uma economia bem comprehendida, 
desde quo os biologislas nacionaes sc empenhem cm outros estudos, enlre os 
quaem sobrelevam de importancia as questOes ecologicas. 

— Tanto para a rectificayao de muitas questSes dubias da classifica^ao, 
como para a solu^ao de outros problemas, 6 necessario reunir series amplas, 
que docuinentem a variabilidade e a dissemina^ao das especies. 

— - 0 Nordesle proporciona inleressanles possibilidadcs para a solu^-ao de 
questOes zoogeographicas, bem como para conclusOes de caracter mais geral, entre 
as quaes destacainos as seguintes proposi^Oes: 

a) O Nordeste nao 6 um ambiente favoravel para a formafao de en- 
demismos ; 

b) 6 precise distinguir especies estaveis de especies plasticas. 

c) Serao eslas e nao aquellas as mais uteis para a verifica^ao da in- 
fluencia ou nao dos factores exogeneos sobre a forraa^ao de no- 
vas especies. 

— Tambem este problema depende da cataloga^ao miiiuciosa da nossa 

fauna. 
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Studies on the ectoparasitic trematodes 

Nobutaro Ishii and Toshisada Sawada 

Parasltolo^cal Laboratory of'the Government InsHtute for Infectious 
Diseases, Tokyo Imperial University - Japan. 

[With 2 plates] 

On the course of collecting the ectoparasitic trematodes for several years, 
we obtained fifteen species which belong to four Families mentioned below 

Family GYRODACTYLIDAE 

Dactylogyrus inversus Goto & Kikuchi, 1917. 

Tetrancisirum sigani Goto & Kikuchi, 1917. 

Family TRISTOMATIDAE 

Tristoma magronum Ishii, 1936. 

Tristoma katsuwonum Ishii, 1936. 

Epibdella pagrosomi n. sp. 

Family OCTOGOTYLIDAE 

Hexacotyla grossa Goto, 1894. 

Dactylocotyla thiinni Ishii, 1936. 

Family MICROCOTYLIDAE 

Axine seriola Ishii, 1936. 

Pseudaxine katsuwonis Ishii, 1936. 

Pseudaxine vagans Ishii, 1936. 

Gastrocotyla faponica n. sp. 

Microcotyla toba n. sp. 

Microcotyla aigoi n. sp. 

Microcotyla mouwoi n. sp. 

Gotocotyla sawara Ishii, 1936. 

Dactylogyrus inversus Goto & Kikuchi, 1917. 

Goto & Kikuchi found this worm from the gill of Lateolabrax japonicus 
(Japanese name Suzid^i) but we obtained this from the gill of Scomber faponicus 
(Jap. name Saba). 
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Our measurements of this worm are as follows; 


Body 2.14 — 3.98 X 0.33 — 0.588 mm. 

Posterior hooks 

Central hooks 23 — 28 mikrons. 


Bar (which connects the central hooks) 23 — 28 mikrons. 
(not following the curve). 

Marginal hooks 47 — 70 mikron. 


Pharynx 0.105 — 0.14 x 0.105 — 0.168 mm. 

Ovary 0.16 X 0.12 mm. 

Testis 0.283 X 0.2 mm. 

Penis 0,083 mm. 


Telrancistrum sigani Goto & Kikuchi, 1917. 

Goto & Kikuchi obtained this worm from the gill of Siganus fuscescens 
(Jap. name Aigo), but we obtained from the gill of Siganus fuscescens and EpU 
nephelus chlorosiigna (Jap. name Mouwo). 


The measurements of our specimens are as follows: 


Body length 

1.617 — 

2.163 mm. 

Body breadth 

0.567 — 

0.609 mm. 

Pharynx length 

0.0752 — 

0.0846 mm. 

Pharynx breadth 

0.0752 -- 

0.0840 mm. 

Testis length 

0.315 — 

0.399 mm. 

Testis breadth 

0.252 — 

0.319 mm. 

Ovary length 

0.188 - 

0.315 mm. 

Ovary breadth 

0.164 — 

0.315 mm. 

Hook length 

0.079 — 

0.094 mm. 

Bar 

20 mikron. 


Tristoma inagroiiiiin Ishii, 1936. 

This specimen was obtained from the gill of Thunnus orienlalis (Jap. 
name Magro). 

External Characteristics: — The nearly ellipsoidal body is about 7 mm 
in length and 5.5 mm, in maximum breadth. Two oval anterior suckers, 0.912- 
0.996 mm. broad, are on either side of the anterior end of the body. A circular 
posterior sudker, which is much larger than the anterior suckers, lies at the 
middle of the posterior end of the body and measures about 1.577-1.776 mm 
in diameter. The posterior sucker is divided into a central and seven peripheral 
areas by week septa. A pair of hooks about 0.29 mm. in length and 0.05- 
0.058 mm. in maximum breadth, lie behind the central area. 

Digestive Organs: — The mouth opens into the anterior end of the pharynx, 
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vvhich lies posterior central part of the anterior suckers. The cup-shaped pharynx, 
anteriorly broad and posteriorly narrow, is about 1.26 mm. broad at the anterior 
widest part and 1.328 mm. long. The pharynx is followed by two intestines, which 
proceed along the outside of the testicular follicles with many side branches 
into the vitellaria to near the posterior end of the body. 

Female Organs: — The egg-shaped ovary lies behind the pharynx and 
measures about 0.531 mm. in length and 0.764 mm. in breadth. The oviduct 
from the ovary runs fonwiard to the genital pore, receiving the ducts from 
seminal receptacle and vitelline reservoir. The duct from the seminal receptacle 
opens into the vaginal opening, which lies behind the genital pore. The vitelline 
follicles fill up most of the lateral parts of the body from the level of the 
hind margin of the anterior suc.kers to the posterior end of the body. 

Male Organs: — A numerous globular testicular follicles, 0.099-0.183 mm. 
in diameter, occupies the center part of the body. The vas deferens from the 
testes runs along the left margin of the ovary and then horizontally to the 
right and abruptly turns bacS^ to the left at a little anterior right part of the 
ovary. The portion where it turns being swollen like a sack, runs winding to 
a tube-lilce swollen portion, then to the genital pore. The genital pore opens 
behind the left anterior sucker. 

Trisloma kafsuwonum Ishii, 1936. 

This worm was found from the gill of Katsuwomus vagans (Jap. name 
Katsuw'o). 

External Characteristics: — The oval worm, about 3.9 mm. in length and 
1.99 mm. in maximum breadth, is anteriorlj' little narrow and posteriorly broad 
Two weak anterior suckers, 0.232-0.249 mm. in diameter, lie on either side 
of the anterior end of the body. One posterior sucker, about 0.365 mm. long 
and 0.531 mm. broad, is attached by a stalk-shaped protrusion of the posterior 
body. The posterior sucker is divided into a central and seven peripheral areas 
by the week chitinous septa. A pair of hooks, jwinted at its slender end, lies in 
the middle part of the posterior sucker, and measures 0.116-0.133 mm. in length 
and 0.017-0.019 mm. in maximum breadth. 

Digestive Organs: — The mouth opens into the pharynx, which is situated 
at the posterior central part of the anterior suckers. The funnel-shaped pharynx, 
anteriorly broad and posteriorly narrow, is about 0.581 mm. in diameter. The 
pharynx is folloivved by two intestines, which run along the outside of tho 
testes with numerous side branches into the vitellaria. 

Male Organs : — Ahoui 40 small globular testes, 0.116-0.133 ram. in diameter, 
lie in the middle of the body. The vas deferens from the testes runs along the 
left margin of the ovary and then horizontally to the right and abruptly 
turns parallel back to the left part of the ovary. The portion where it turns 
forms a sack. At the left of the ovary it turns forward and proceeds into the 
genital pore, which lies near the left margin of the body at about the middle 
of the pharynx. 

Female Organs: — The ellipsoidal ovary, about 0.266 mm. long and 0.315 
mm. broad, lies in front of the testes. The oviduct from the ovary opens 
into the genital pore, receiving the ducts from vitelline reservoir and seminal 
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receptacle. The oval seminal receptacle, 0.166 mm. in length and 0.141 mm. 
in breadth, lies at the left anterior part of the ovary. The duct from the 
seminal receptacle runs foitward to the vaginal opening, which is situated 
just behind the genital pore. The vitelline reservoir lies in front of the ovary. 
The vitelline follicles fill up the lateral part of the body from the level 
of the anterior margin of the pharynx to the posterior part of the testes. 

Epibdella pagrosoml n. sp. 

This worm was obtained from the gill of Pagrosomus major (Jap. name 

Madai). 

External Characteristics: — The ellipsoidal body is 2,0-5.6 mm. long and 
1.26-2.66 mm. broad. The oval anterior suckers, 0.21-0.996 mm. in length and 
0.21-0.82 mm. in breadth, lie at the anterior end of the body. One circular 
posterior sucker, 0.7-1.89 mm. in diameter, is attached ventrally to the posterior end 
of the body and provided with a thin marginal fringe about 0.066 mm. broad. 
Three pairs of hooks lie behind the central area of the posterior sucker; the 
anterior hooks, 0.066-0.115 mm. by 0.028-0.0329 mm., are pointed anteriorly, the 
middle and the posterior hooks are elongated, slender and somewhat sinuous, 
with a short strongly recurved sharp point, the former measures about 0.118 
mni. long (not following the curve) and the latter about 0.047 mm. long. 

Digestive Organs: — The mouth lies at the distance of 0.235-0.63 mm. from 
the anterior end of the body. The large glandular pharynx, 0.21-0.42 mm. in 
diameter being consisted of many muscular rodlets, is followed by a short 
oesophagus. Two intestinal trunks from the oesophagus run posteriorly with 
numerous side branches into the vitellaria and these branches of both sides 
unite with each other at the post-testicular field. The nervous system consists 
of a large crescentic mass in front of the mouth and two pairs of eye-spots 
are seen at the antero-dorsal side of it. 

Male Organs: — Two nearly circular testes, 0.235-0.63 mm. long by 0.188- 

0.48 mm. broad, lie side by side at about the middle of the ])ody. Vasa ef- 

ferentia from the inner surface of the testes unite with each other behind 
the ovary to form vas deferens, which proceeds forward between the vitel- 
line reservoir and the left testis into a swollen portion with complicated con-* 
volutions and finally enters the penis at its base. The large elongated prostate, 
gland lies just behind the penis. The genital pore opens on the left lateral 
margin of the body just behind the anterior sucker. 

Female Organs : The ellipsoidal ovary, 0.168-0.315 mm. by 0.103-0.231 

mm., lies in a little anterior part between the testes. The oviduct from the 
ovary runs forward, receiving the yol^krduct and becomes the ootype, around 
which shell gland cells present. The uterus runs forward to the left and 
opens into the genital aperture. The vitelline follicles fill up almost the la- 
teral and post-teslicular part, from the level of the mouth to the posterior end 
of the body. Two yokkKlucts from the union of the ducts coming respectively 
from the anterior and posterior vitelline follicles, proceed to the median line, 
and form a globular yolk-reservoir, measuring 0,094-0.235 mm. by 0.066-0.108 

mm. A short duct from the yol;k-reservoir leads into the oviduct. The vaginal 
opening lies in contact behind the genital opening. The pyramid-shaped eggs 
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have a thick yellow coloured shell and four rounded angles. A long curled 
filament attaches to a point near one of four angles. The distance of two 
angles measures about 0.112 mm. 

Discussion: — This worm resembles Epihdella ishikawae Goto, 1891, bul 
differs essentially in the character of the posterior hooks and in the presence 
of the oesophagus and the vitelline reservoir. 

Hexacotyla grossa Goto, 1894. 

Goto obtained this worm from the gill of Paraihiinnus sibi (Jap. name 
Mebachimaguro), but we obtained from the gill of Seriola quinqiieradiata (Jap. 
name Buri), Katsuwonus vagans (Jap. name Katsuwo), Thunnns orieixtalis (Jap. 
name Maguro). 

The measurements about this worm are as follows: 


Body length 

14.69 


18.6 

mm. 

Body breadth 

3.5 

— 

4.2 

mm. 

Oesophagus 

3.8 

— 

4.0 

mm. 

Anterior sucker 

0.028 

X 

0.066 mm. 

Pharynx 

0.12 

X 

0.048 

mm. 

Genital opening 

0.217 

X 

0.183 mm. 

Vaginal opening 

0.217 

X 

0.25 

mm. 

Posterior sucker ' 





outer pair 

0.551 

X 

0.45 

mm. 

inner pair 

0.14 

X 

0.2 

mm. 

Posterior hook 





outer pair 

0.068 

— 

0.1 

mm. 

inner pair 

0.024 

— 

0.036 

ram. 


0.116 

X 

0.25 

mm. 

with a filament measuring 

0.25 


0.334 

mm., 


Dactylocotyla thunni Ishii, 1936*. 


This worm w:as found on the gill of Tliunnus orientalis (Jap. name 
Maguro). 

External Characteristics: — I'he body is minute elongated more or less 
pointed anteriorly and measures about 4.15-4.48 mm. in length and 0.49-0.52 
mm. in maximum breadth. A pair of ellipsoidal anterior suckers, 0.072-0.075 
mm. long by 0.033-0.042 mm. broad, are on either side of the anterior end 
of the body. The cotylophore is connected to the body by a handle of ob- 
long shape, while the posterior part of it is diamond-shaped. Four frame-worked 
suckers, about 0X)58-0.066 mm, in diameter, are situated on both sides of 
the cotylophore projected by a short staljk. Two pairs of hooks are at the 
posterior end of the cotylophore; the larger outer pair measures 0.116*0.125 
mm. in length, and the smaller inner pair 0.02-0.024 mm. in length. 

Digestive Organs: — The mouth, which lies at the anterior end of the 
body, is followed by a round pharynx, 0.042-0.049 mm. in diameter, in con- 


* Ishii described this worm as Dactylocotyla minor in the Zooiogical Magazine Vol 48, Nos. 8,9,10, 
but corrected it to D, thunni. 
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tact with t\v(o anterior suclcters. The oesophagus, about 0.216 mm. long, bi- 
furcates into two intestinal canals, which run about three-fourths the length 
of the body, famifying its branches into the vitellaria and ending blindly. 

Female Organs: — The horse-shoe-shaped ovary, measuring 0.38 mm. m 
length, lies at about the centre of the body. The oviduct from the ovary 

receives the ducts from the seminal receptacle and the genito-intestinal canal 
and becomes the ootype. Soon after leaving the ootype the oviduct turns for- 
ward and becomes the uterus, which opens into the genital pore. The eggs 
in the uterus, 0.092 mm. in length and 0.032 mm. in breadth, have a fila- 
ment on both ends. The vitelline follicles fill up the lateral parts of the body 

from the level of the posterior part of the genital opening to near the colylo- 
phore. Two vitelline ducts from both sides unite and empty into the oviduct. 

Male Organs: — About ten small testicular follicles lie behind the ovary. 
The vas deferens proceeds forward to the genital pore. The genital pore, about 
0.049 mm. in diameter, lies at the bifurcating portion of the intestinal canal 

surrounded by ten spines. 


Axinc seriola Ishii, 1936. 

This fluke was found from the gill of Seriola quinqiieradiata (Jap. name 

Buri). 

External Characteristics: — The body, 15-20 mm. in length, is spatulate- 
shaped, anteriorly blunt, posteriorly broad, and the half posterior ])ortion is 
approximately of the same breadth of 2 mm. Two oval anterior suckers lie at 
the anterior end of the body, measuring 0.216-0.249 mm. in length and 0.149- 
0.174 mm. in bread! hi. The cotylophore is asymmetrical and extending like 
a fan at the posterior end of the body, with 33-37 suckers in a ]inc on its 
margin. The posterior sucker divide into two parts; one part has 23-28 large 
suqkers, 0.198-0.587 mm. in breadth, and the other has 9-10 small suckers. 
Each sucker has a chitirious framework. 

Digestive Organs : ~ The mouth at the anterior end of the body leads 
into the small oval pharynx, measuring 0.099 mm. in length and 0.066-0.075 
mm. in breadth. The oesophagus, 0.913-1.046 mm. long, bifurcates into two 
intestinal canals which run along the inside of the vitellaria, with many ramifj^4 
iiig branches into the vitellaria, and end at the right part of the cotylophore, 

Male Organs: — Many globular testicular follicles lie in the middle of 
the posterior part of the body. The vas deferens from the testes runs for- 
ward into the genital aperture, wliich lies near the bifurcating point of the 
intestines. 

Female Organs: — The elongated and horse-shoe-shaped ovary, 2.49-2,82 
mm. long, lies at the anterior part of the testes. The oviduct from the posterior 
end of the ovary runs backiward and becomes the ootype, connecting the 

canals from the seminal receptacle, vitelline reservoir and genito-intestinal canal. 
Around the ootype is a mass of shell gland cells. The uterus with numerous 
eggs runs forward to the genital aperture. The oval seminal receptacle measures 
0.332-0.365 mm. in length and 0.249 mm. in breadth. The yellow l)rown eggs, 

0.149-0.166 mm. in length and 0.083-0.099 mm. in breadth, have a filament on 

one end and a cover on the other. The vitellaria fill up the lateral body 
from the level of the posterior part of the vaginal opening to the middle 
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of the caudal disc. Paired yolk-duct from both vitellaria unite and pass posterior- 
ly above the ovary. T»\vo ducts from the anterior vitellaria unite and run 
into the vaginal opening. The circular vaginal opening lies 0.713-0.879 mm. behind 
the genital opening at the middle of the anterior end of the vitellaria. 

Pseudaxinc katsiiwonis Ishii, 1036. 

This worm was found from the gill of Katsuwonus vagans (Jap. name 
Katsuwo). 

External Characteristics : — The leaf-shaped body, about 8 mm. long by 
3 mm. broad, is anteriorly narrow and posteriorly broad. The mouth opens 
at the anterior end of the body in which lie paired egg-shaped anterior suckers, 
0.075 mm. long by 0.058-0.066 mm. broad. The neck is sharply divided from 
the body, and also the fan-shaped cotylophorc by a notch, which is inclining 
and the posterior part of it occupies the lateral part of the body. About twenty- 
four chitinous framCworked suckers, about 0 190 mm. in maximum breadth, 
are arranged in a row on the margin of the cotylophorc. .\t the left pointed 
extreme of the cotylophorc, namely, the posterior end of the l)ody, is a spatulate- 
shaped protrusion on >Yhich lie Iwlo pairs of hooks, the outer larger one 
measures about 0.048 mm. and the smaller about 0.028 mm. long. 

Digestive Organs: — The terminal mouth leads into the oval pharynx, 
which lies between the anterior sudkers and measures about 0.091 mm. in 
length and 0.049 mm. in breadth. The oesophagus, about 0.35 mm. long, bifurcates 
into two intestinal canals, running along the inside of the vitellaria, with many 
ramifying branches to the left part of the cotylophorc. 

Female Organs: — The horse-shoe-shaped ovary, about 2.98 mm. long, lies 
at about the left centre of the body. The oviduct from it becomes the ootype, 
receiving the genito-intestinal canal and the yolk-duct. Around the ootype the 
shell gland cells are present. The uterus runs forward into the genital ai)erture, 
which lies near the bifurcating point of the intestines. The eggs, 0.216 mrn .long 
by 0.066 mm. broad, wlith a filament on both ends arc seen in the uterus. 
The vitellaria fill up the lateral body, outside the intestinal trunks from the 
neck to the cotylophorc. Two yolk-ducts from both sides at the level of the 
middle of the ovary unite and run backward into the oviduct. The anterior 
yolk-ducts, from the anterior end of the vitellaria, unite once and divide into 
two vaginal openings, situated on the lateral margins of the neck. 

Male Organs: — Many testicular follicles occupy the inner field of the 
intestinal trunks from the neck to the posterior part of the body propen 
The vas deferens from the posterior part of the testes, runs forward to the 
genital openings which has twelve spines. 

Pseudaxiiie vagans Ishii, 1936. 

This worm is also found on the gill of Katsuwonus vagans but it is quite 
different from Pseudaxine katsuwonis. 

External Characteristics: — The body, about 6.0 mm. in length and 1.5 
mm. in maximum breadth, is anteriorly narrow and posteriorly broad. The 
mouth opens at the anterior end of the body, and on both sides of it is a 
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pair of oval anterior suckers, measuring 0.042-0.049 mm. long by 0.033-0.042 mm. 
broad. On the posterior part of the body a clear notch is seen between the 
body and the cotylophore, which is like a fan and inclining to the body, and 
13-15 posterior suejeers in a row on its margin. The posterior sucker has a 
chitinous framework and measures about 0.216 mm. in breadth. The left extreme 
of the cotylophore forms a small spatiilate protrusion, on which two pairs 
of hooks are present, the larger 0.045-0.046 mm. and the smaller 0.025-0.026 
mm. long. 

Digestive Organs: — The oval pharynx, about 0.075 mm. in length and 
0.033 mm. in breadth, lies just behind the two anterior suckers. The oesophagus, 
about 0.166 mm. long, bifurcates into two intestinal canals. The intestines run, 
with many anastomosing branches into the vitellaria, to near the posterior end 
of the cotylophore. 

Female Organs: lihc horse-shoe-shaped ovary, about 1.079 mm. in length, 
lies in the middle of the body. The oviduct from the ovary receives the genito- 
intestinal canal and the yolk,-duct and becomes the ootype, around which shell 
gland cells are present. The uterus, following to the ootype, runs forward to 
the genital opening, which lies at about the middle of the oesophagus. Few* 
eggs, 0.166 mm. long and 0.075 mm,, broad, in the uterus, has a filament on 
lK)lh ends. The vitellaria lie on both sides of the body, from the level of the 
bifurcating point of the intestine to the middle part of the cotylophore. Two 
yolk-ducts from both vitellaria unite behind the ovary, and run posteriorly into 
the oviduct. Two anterior yolk-ducts unite at the posterior part of the genital 
ix)re and again dividing into two; each of them opens into the vaginal open- 
ings, which lie at the lateral margins of the neck. 

Male Organs: - Tlie small and numerous testes, lie behind the ovary. 
The vas deferens from the testes runs forward into the genital opening. 

Gaslrocotyla Japoiiica n. sp. 

This worm w^as found on the gill of Scomber jnponicus (Jap. name 

vSaba). 

External Characteristics : — Body asymmetrical, being about 1.74 mm. 
iii length and 0.42 mm. in maximum breadth. Two anterior suckers, about 
0.024 mm. long and 0.018 mm*, broad, lie at the anterior end of the body. 
The anterior one-third of the body is narrow and the posterior two-lhirds is 
broad and spreading to the right, on wiiich margin 16-20 franieworked suckers, 
about 0.075 by 0.056 mm. in size, are lined longitudinally. small muscular 
protrusion 0.065-0.084 mm. by 0.047 mm. in size, lies at the posterior end of 
the body. Two pairs of hoolks are on the protrusion, the outer hooks are 
strong with a recurved sharp point and 0.051-0.056 mm. long, the inner are 
about 0.024 mm. long also with a recurved point. 

Digestive Organs: — The mouth, which opens at the anterior end of the 
body, is followjed by a small pharynx. The short oesophagus divides into two 
intestines which run to near the posterior end of the body and unite behind 
the testes. 

Male Organs: — The numerous small testicular follicles lie in the posterior 
portion of the body. The vas deferens runs forward and opens into the genital 
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pore, which lies about 0.11 mm. in distance from the anterior end and sur- 
rounded by twelve conical spines, being 5 mikron long. 

Female Organs: — The longitudinally elongated ovary lies in front of the 
testes at the right of the middle of the body. The oviduct from the jxisterior 
end of the ovary runs for\Vard to the genital pore, connecting the yolk-duct 
at the beginning of its course. The vitellaria extend from the level of the genital 
pore to the posterior end of the lx)dy and surround the intercecal field. 
Two yolk-ducts from both vitellaria unite at about the posterior end of the 
ovary, and divide into two; the one empties into the oviduct, and the other, 
swollen and filled with yolk cells, proceeds forward on the median line into 
the vaginal opening, which lies near the bifurcating portion of the intestine. 

Discussion: ~ The worm differs from Gastrocofijla trachiiri in the number 
of the posterior sucker, jmsterior hook and measurements. G. trachiiri has 32- 
38 suckers with four hooks and three pairs of hooks at the posterior end of 
the body. 


Microcolyla toba n. s}). 

Some specimens were found from the gill of Sigaiuis fiiscescens (Jap. name 

Aigo). 

External Characteristics: — The symmetrical, spindel-shaped body measures 
2.2-2.5 mm. long and 0.27-0.35 mm. broad. The body proper is very broad, 
nearly rounded. Two oval anterior sucker.s, 0.075 mm. long by 0 038-0.075 
mm. broad, lie at the anterior end of the body The colyloj)hore, about two- 
fifths the length of the body, is very narrow, and the sucker bearing portion 
projecting slightly in front of the ventral side, on which 23 pairs of ehitinous 
frameworked suckers, 0.07-0.1 mm. in breadth, lying in two rows. 

Digestive Organs: — The month, which opens at the anterior end of the 
body, is followed by a small oval pharynx, about 0.079 mm. in length anti 0.199 
mm. in breadth. The oesophagus is very short and divides into two intestines, 
which run back.ward with many side branches into the vitellaria to near the. 
posterior end of the body proper. 

Male Organs: - 23-‘30 testes, about 0.1 mm. by 0.03 mm., lie in the 

intercecal field from hind part of the ovary to near tlie posterior end of the 
bod 3 ’^ proper. The vas deferens from the testes runs forward on the median 
line, into the genital pore,, which lies near the bifurcating point of the intestine 
The genital opening, 0.99 by 0.03 mm. large, has numerous (about 200) conical 
pointed, slightly recurved spines, being about 10-14 mikrons in length. 

Female Organs: — The coni[)rcsscd S-shaped ovary, about 0.95 mm. long, 
lies in front of the testes with its distal end on the right. The oviduct from 
the posterior right end of the ovary, runs to the left, receiving the yolk-duct 
and the genito-intestinal canal, and turns forward to become the ootype, around 
which shell gland cells present. The uterus proceeds on the median line to 
the genital aperture. The vitellaria extend from the posterior margin of the 

genital pore to the i)osterior end of the body proper, covering almost the 

whole length of the intestines. The yolk-ducts from both vitellaria, run inward 

and divide into two pairs of ducts which proceed anteriorly and posteriorly. 
The anterior pair unites on the median and becomes the vaginal canal, which 
opens dorsally on the median line at the distance of 0.43-0.6 mm. from the 
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anterior extremity. The posterior pair imites and enters into the oviduct near 
the ootype. 

Discussion: — This sj)ecies resembles M. hiafulae Goto, but differs chiefly 
ill the number of teste.s, and in the shape of the ovary, intestine and the 
measurement. 


Microeotyla aigoi n. sp. 

This worm was obtained from the gill of Sif/anus fiiscesccns (Jap. name 

Aigo). 

External Characteristics: — The symmetrical, elongated, leaf-shaped body 
measures 2.1-3,78 mm. long and 0.411-0.81 mm. broad. Two oval anterior suckers, 
about 0.07 mm. in length and 0.017 mm. in breadth, lies side by side at the 
anterior blunt end of the body. The caudal disc, one-third the length of the body, 
has 42-45 pairs of suckjers in two rows. The posterior suckers, about 0.07 mm. 
in length and 0.047 mm. in breadth have a chitinous framework. I’lie sucker 
bearing ixirtion is protruding a little venlrally. 

Digestive Organs: ~ The terminal mouth is followed by the pharynx which 
lies in contact with tlie anterior sucker and is about the same size of the oral 
sucker. The pharynx leads into the short oesophagus which divides into 2 in- 
testinal canals. The intestinal canals run backwards with many branches into 
the vitcllaria, the right one to near the end of the body proper, and the left 
one to the anterior jiarl of the caudal disc. 

Male O/v/n/i.v. - About thirty small testicular follicles lie in the intercecal 
field between the posterior margin of the ovary and the posterior end of the 
body proper. The vas deferens from the testes runs to the genilal pore, which 
lies on the median and ventral at the bifurcating portion of the intestinal canals. 
The genital pore, 0.1 1 1-0.23 mm. broad and 0.091-0.108 mm, long, is armed 
with numerous (about 200) sharp broad based conical spines, measuring 9-14 
niikrous in length. 

Female Organs: - - The J-shape<l ovary lies in front of the testes. The 
oviduct from the right extreme of the ovary runs backward connecting the 
yolkduct, and at the middle front of the testes it turns forward to become 
the ootype, which lies at near the posterior part of the ovary, riie well-de- 
veloped shell gland cells surround the ootype. The ootype is followed by the 
uterus, which proceeds on the median line to the genital opening. The egg, 
0.189-0.244 mm. long by 0.047-0.084 mm. broad, has two long filaments on both 
ends. The vitellaria fill up almost the lateral part of the body from the 
level of just beliind the genital opening to near the posterior end of the body 
proper. Two yolk;-ducts from the level of the middle of the body proceed 
backward and unite, and then connects with the oviduct. The anterior yolk-» 
ducts rim parallel to near the vaginal opening and open into the vagina. 

Discussion: — This species differs from the Microcotgla caiidala in the 
number of testes and posterior suckers, and the measurements. 

Microeotyla mouwoi n. sp. 

This worm was obtained from the gill of Sigamis fuscescens and Epi- 
iiepherus chlorosiigna (Jap. name Aigo and Mouwo). 

External Characteristics: — The elongated body measures 2.2-3.2 mm. long 
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and 0.378-0.55 mm. broad. Two oval anterior suckers, about 0.07 mm. in length 
and 0.05-0.056 mm. in breadth, lie at the anterior end of the body. The short 
caudal disc has 28-30 suckers, 0.017-0.061 mm. by 0.0235-0.028 mm., on each 
margin. Each sucker is provided with a chitinous framework. 

Digestive Organs: -- The mouth, which opens at the anterior end of the 
body, leads into the pharynx. The pharynx lies in contact with two anterior 
suckers and is a little smaller than the anterior suckers. The short oesophagus 
divides into two intestinal canals, which run to near the end of the caudal 
disc, with many side branches into the vitellaria 

Male Organs: — 13-17 oval testicular follicles, lie longitudinally on the 
median line at the posterior portion of the body with one-fourth the length 
of the body. The vas deferens from testes winds on forward along the ovary, 
into the genital opening, which lies at a distance of about 0.188 mm. fix^m the 
anterior end of the body and has four long spines, measuring 18-33 mikron in 
length 

Female Organs: - The elongated ovary, about 0.7 mm. long, lies at about 
the middle, with the slender end posteriorly and the broad anterior jjart to 
the right. The oviduct receives the yolk-duct and ])ccomes the slender ootype. 
The uterus proceeds forward to the genital opening. The vitellaria fill up the 
lateral body from a little behind the genital opening to the cud of the caudal 
disc The vaginal o])ening lies median, dorsal and l)ehind the genital opening. 

Discussion: — This worm resembles the Microcotijla elcgans G<jto, but dif- 
fers in the number of the testes and the posterior suckers and also in the 
character of the atrial spines and the vitellaria. 

Golocotyla sawara Ishii, 1936. 

This worm was obtained from the gill of Sawara niponica (Jap. name 
Sawara). 

External Characterislics: — A narrow elongated worm, 10-12 mm. long and 
0.75-0.85 mm. broad, resembles to Microcolgla sp. The mouth opens at the 
anterior end of the body and on both sides of it, lies a pair of oval anterior 
suckers, measuring about 0.116 mm. in length and 0.05 mm. in breadth. A muscular 
sucker-like adhesive organ, about 0 266 mm. in diameter, is median and dorsal 
at about the neck. The swollen colylo])horc is divided from the body proper 
by a notch and becomes narrower to the small posterior spatulatc protrusion, 
on which a pair of hooks, measuring 0 219 mm. in length, present. About 140 
frameworked suckers, 0 166 mm. long and 0.066 mm. broad, are on both sides 
of the cotylophore in two rows. 

Digestive Organs: — In the funnel-shaped mouth cavity, which lies at 
the anterior end of the body, a pair of oval shaped anterior suckers, 0.066 mm. 
long and 0.049 mm. broad, present. The pharynx leads into the oesophagus, 
about 0.3 mm. long, which biturcates into two intestines, running ijito the 
cotylophore with many branches into the vitellaria. 

Female Organs: - - A narrow long ovary lies at about the middle and left 
to the median line of the body, and is seen appearantly like two parallel threatls 
with its recurving portion anteriorly. The oviduct from the ovary receives the 
canals; the first from the large oval seminal receptacle, measuring about 0.49 
mm. in length and 0.22 mm. broad, the second the genito-intestinal canal, the 
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third yolk-duct and then becomes the ootype, aroimd which shell gland 

cells present. In the uterus which runs sinuously to the genital pore, oval- 

shaped eggs, about 0 216 mm. long and 0.049 mm. broad and with a filament 
on both ends, are present. The vitelline follicles fill up the lateral part of the 
body from the level of the vagina to the anterior part of the cotylophore. 
At the middle and behind the ovary, two ducts from lateral vitellaria unite 
and open into the oviduct. Tw'O ducts from anterior part of the vitellaria 
unite on the median and open into the vaginal opening, which is 0.04-0.06 

mm. in diameter and in contact behind the cirrus sack. 

Male Organs: — Numerous small testicular follicles occupy the central 

portion of the body, from the j^osterior margin of the ovary to the anterior 
part of the cotylophore The vas deferens from the testes runs forward to 

the genital opening. The cirrus sack is about 0.661 mm. long by 0.166 mm. 
broad. The bar-shaped penis is 0.266 mm. long (when stretched) and sur- 
rounded with numerous spines. 

Attraction'. — In the diagnosis of genus Microcotijla is described that 

it has no hooks on the posterior end of the body. Ishii (1936) elected the 

genus Gotocotyla which has the hooks on the posterior end of the 

cotylophore. 
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Plate 1 

Fig. 1 — Epibdella pagrosomi n. sp. 

Fig. 2 — Posterior hooks of E. pagrosomi. 

Fig. 3 — Egg of E. pagrosomi. 

I'ig. 4 — Gastrocotgla faponica n, sp. 

Fig. 5 Posterior hook of G. faponica. 

Fig. 6 — Framework of posterior sucker of G. faponica. 

Fig. 7 — Microcotijla toba n. sp. 

Fig. 8 — Framework of posterior sucker of M. toba. 

Abbreviations used in Figures.—^ — genital opening, O — ovary, Ph — pha- 
rynx, Pr — prostate gland, T - testis, V — vaginal oj^ening, VU - vitelline reservoir, 
YD — yolk duct. 
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Ishii & Sawada: Ectoparasitic trematodes. 




Plate 2 

Fig. 1 — Microcotijla aigoi n. sp. 

Fig, 2 Framework of posterior sucker of M. aigoi. 

Fig. 3 - Microcotijla mouwoi n. sp. 

Fig. 1 — I^'ramowork of posterior sucker of M. mouwoi. 

Abbreviation.^ used in Figures. — G - - gcuital opening, O — ovary, T — testis, 
V vaginal o])ciung. 





Recherches sur le d4but du d^veloppement des 
Cestodes chez leur hdte d^finitif 


Ch. Joyeiix el J.-G. Baer 

Institut de Mddecine et de Pharmacie Colontales, Marseille — France. 
Institut de Zoologie, Neuchatel — Suisse. 


[Avec 1 plaiiche et 1 fig. texle] 


Les larves monocephales <lc Cestodes sc prc^sentent sous de multiples 
aspects morphologi(iues. On pent schcniali(iueinent les subdiviscr cn deux grou- 
pes: dans le premier, la larve proimement dile, c’est i\ dire le scolex et le 
d6bul du fulur Ver adulte, est nue; dans le second, elle est entouree d’un in- 
volucre, de structure plus on inoins conipliquee, destine a ddgendrer en arrivant 
chez riiote definitif. 

L’evolulion de celte larve propremenl dite, debarrassee de son involucre 
lorsqu’il cxislait, parait aisee a concevoir; apr^s fixation a la inuqueuse in- 
lestinale, il lui suifit de s’alloiiger et de sc segnienter pour donner le Ver adulte. 
G’cst, eii effct, ce qui senible sc produire assez souvcnt; mais, dans lui certain 
nombre de cas, les choses nc se passcnt pas d’une fa^on aussi simple. 

Nous avons eu I’occasion dc montrcr (1931) quo les |)l6rocercoides dc 
Diphijllobothriiim, malgre leur apparence homogene, etaient en reality composes 
dc deux portions: I’line antericure, a cuticule epaisse, a miiscuJalure developpee, 
possedant de nombreux corpusculcs calcaircs dans son parenchyme; I’autre pos- 
t^rieure, ayant les caracteres contraires Lorsqu’on fait ingerer les plerocercoides 
de D. erinacci europcei (Hud.), provenant de la couleiivre Tropicionotus natrix 
var. per.sa Pall, a iin Chat, on constate quo la partic posterieure degen^re et 
disparait; seule la partie antericure, comprenant Ic scolex, persiste et se deve- 
loppe. Les plerocercoidcs mcsurant environ 40 a GO mm. avant I’ingestion, 
on trouve quatre jours apres, a lautopsie du Chat, de jeunes Vers ayant 5 
15 mm. comme dimensions extremes, soit 7 a 8 en moyemie. Nous avons pre- 
cise ce mecanisme in vitro: en playant nos plerocercoidcs 5 37°, dans du sue 
intestinal de Chien, additionne dean physiologique, nous avons observe, au 
bout d’un temi)s variant dc (luelqucs minutes a quelques heures, la scission 
du plerocercoide et la disparition par digestion de la portion posterieure (fig. 
1). Lorsque le pl^rocorcoidc se reencai)sule, ce mecanisme se prodiut egalement 
dans la plupart des cas; cependant parfois, la larve passe entierement i\ travers 
la paroi du lube digestif, ainsi que nous I’avons deJA fait remarquer (1931). 

Dans un groupe de Cestodes voisins, la Ligule, Ligula intesfinolis (L.) 
sc comporte lout aulrement. Le plerocercoide, vivant chez divers Poissons d’eau 
douce, possede deja des organes genitaux ebauches. On sail qu’il devient adulte 
en quelques jours dans rinteslin d un grand nombre d’Oiseaux aquatiques. En 
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le faisant ing^rer par des Canards, qui sont ensuite sacrifi^s en s^rie, on ne 
constate aucime scission analogue a celle des Diphyllohothrium^ le Ver entier 
sc d6veloppe. On peut aussi r^aliser cette maturation in vitro. En cultivant les 
pl^rocercoides de L. intcstinalis provenant de Tanches: Tinea vulgaris Cuv., 
dans des boites de Ro,ux^ contenant dc I’cau physiologique additionnee d’un 
quart de s^rum ou de liquide d’ascite, et port^es k 38-42o, on oblient un d6- 
veloppcinenl souvent plus lent que chez I’hote normal, durant de 6 ^ 
jours. Pendant ce temps, les Vers sont bien vivants, dou^s de mouvements. 
Vers le quatri6me jour, on observe dans I’ut^rus de noinbreux oeufs, qui bien- 
tot prennent une teinte foncee, leurs amas formant des taches noires an centre 
des masses gcSnitales. Ils sont cxpuls^s en general k partir du huiti^me jour et 
se r^pandent dans le liquide, oii on les retrouve par decantation. Les Vers 
ineurent ensuite. Toutefois ces oeufs ne se developpent pas; I’etude histologiquo 
des pl6rocercoides ainsi cultives fait voir que Tovogent^se scule s’est effectu«5e, la 
spermatogcii^se ne s’est pas accoinplie norinalement. Les testicules ne raoiitrent 
que de rares spermatozoldes, les conduits g^nitaux males n’en contiennent pas, 
alors quits en sont bourr6s chez les Ligules t6moins 6voluant dans rintcstiii du 
Canard. Done, dans ce cas, le develop()ement du Ver s’est accompli sans aucune 
scission Peul-Ctre avait-elle eu lieu priljcedemment, an moment oh le pleror 
cercoide 6bauche ses organes g^nitaux chez le Poisson; nous n’avons pii en- 
core 6claircir ce fait. 



Fig. 1 — Partie antdrieurc du i>lerocercoide dc Dipliyllobofhrium erinacei europaei 
(Rud.) sc^parec, dans le sue intestinal, de la partie posterieure, dont il 
reste encore un fragment en d(?generesceiice. 

Dans un groupe de Cestodes eloigne des precedents, se trouve Cysti- 
cerciis fasciolaris (Rud.), vivant dans le foie de divers Rongeurs, notaminent 
dcs Rats, dont I’adulte est le Taenia taeniae for mis Batscli, de I’intestin du Chat 
et autres Carnivores. La larve proju'cinent dite, degagee de son kyste, est ici 
repr6sentee par un Ver deja developpe, de longueur tr6s variable suivant les 
echantillons, comprenant le scolex, le cou, un nonibre variable d’anneaux et 
la v^sicule. Ce nombre d'amieaux est difficile a compter sur une larve con- 
tracl6e. Dans nos (Echantillons en bonne extension, nous trouvons jusqu’^ pre- 
sent un chiffre sup^rieur a 200, pouvanl depasser 400. Leuckart avait d6j^ 
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vu qu’une scission s’op^re lorsque ce cysticerque est absorb^ par le Chat. 
D’aprfes cet auteur, tous les anneaux sonl d^truits, seul le scolex persiste et une 
nouvelle chaine se forme; 

„Durch die von mir angeslellten Fiitterungsversuclie ist ubrigens der 
Beweis geliefert, dass diese Glieder nach der Eiiivvanderung in den Darm 
der Kalze zu Grundc gchen imd durch eiiie persi.stirenden Kopfe iieu sicb 
anbildende Kette ersetzt werden”. (1878, p. 605, note 2). 

A I’examen direct de ccs larves, fixees en bonne extension, on constate 
quo la partie ant^rieure est plus cpaissc ct plus robuste que la postdrieure. 
La numeration des corpuscules calcaires moiitrc quits sont plus nombreux 
dans la partie anterieure. Nous faisons cetlc operation par la technique que 
nous avons preconisee pour les pleroccrcoides de Diplujllobothritim: en comptant 
les corpuscules du parcnchyme compris dans plusieurs rectangles formas par 
les divisions de I’oculaire micrometre et en calculant ensuite la moyeniie. Nous, 
trouvons 80l i\ 100 dans la region du .scolex el GO vers raulrc extr4mite. Avec les 
pleroccrcoides de Diphyllobothrinm la <lil'ference 6lail plus accusee. Nous oble- 
nions 80 a plus dc lOO pour rextremite anterieure et 1,7 12,4 pour la 

post^rieure. 

Le systdme musculaire nous a fourni de bons caract^res pour distinguer 
les portions anterieure et poslerieure du Cysficcrcus fasciolaris (pi. 1). Dans 
la portion anterieure, il est ainsi compose. La musculature .sous-culiculaire est 
normalement conslituee. La musculature longiludinale est le plus souvent repr^- 
senl6e par une ligne de faisccaux occupant la partie m^diane du parenchyme 
cortical, puis par une autre couclic de puissanls faisccaux la partie interne 
de ce parcnchyme. Ces couches se confoiidenl sur les bords. Cette disposition 
offre des variations, la couche niddiaiie et meme la couche interne peuvent 
etre moins ordonnees et Ion observe alors un grand nombre de faisceaux 
epars dans tout le parenchyme cortical. Cel aspect se verra surtout plus tard, 
chez le Ver adulle. f.a musculature transverse est aussi tr^s ddvelopp^e et sc 
trouve constilu6 par plusieurs fibres continues. Cette regularite est moins mar- 
quee chez le Ver adulte. La musculature dorso-ventrale est representee par de 
nombreuses fibres isoldes, disposees sans ordre. 

La portion poslerieure se distingue de la prec^dente par un syst^jme mus- 
culaire beaucoup moins d6veloppe. La musculature longitudinale, examinee sur 
des coupes transversales intercssant rextremite poslerieure, ne comprend qu€» 
le^ faisceaux de la couche interne du parcnchyme cortical, bien moins gros que 
dans la portion anterieure. Les musculatures Iransversale et dorso-ventrale sont 
r6duites ^ quelques fibres. 

Lorsqu’on tenle d’observer la scission in vitro^ les r^sultats .sont pen 
concluants. Au bout de qualre heurcs a 38o, dans un melange de sue intestinal 
dc Chat et d’eau physiologiquc, la partie poslerieure monlre un riebut de ma- 
ceration, mais les anneaux sont encore mobiles et n’ont aucune tendance h la 
rupture. Au bo.. I de 20 heures, les larves sont morles ou affaiblies et la scis- 
sion ne s’esl pas produite. En realite, elles ne vivent pas assez longtemps dans 
ce milieu artificiel pour s’y comporle comme chez leur hdte. 

En faisant absorber des cysticerques a de jeimes Chats qui sont en.suile 
sacrifies en serie, on observe les fails suivants. 
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Au bout dc 7 heures, la vesicule terminale est disparue, la partie post6- 
rieure n’est pas encore d^tactuSe. Lc nombre d’anneaux est de 355, la lon- 
gueur en bonne extension de 134 mm. La partie anterieure a la structure d6- 
crite ci-dessus, quant k la posterieure elle presente une desorganisation de tout 
le systdme musculaire, dej^ pauvrement figure comme nous I’avons dit. Cette 
disorganisation intiresse egalement le parenchyrae ct va en s’accenluant 5 me- 
sure que Ton s’approche de rextremlti postirieiire du Ver. 

Au bout de 13 liciires, la portion postirieurc n’est tonjours pas dita- 
chie. Dans I’eau tiede, elle se niontre a peine mobile, tandis que I’antirieure 
est animie de mouvements vifs. On comptc 278 anneaux, la longueur est <do 
125 mm. 

Au bout de 19 heures, la portion postirieure vient de se ditacher, mais 
elle est dej{\ digirie et Ton n’en trouve pas trace dans I’intestin ni dans les 
selles. L’extrimite du Ver portc les marques de rupture. En coupes transver- 

sales, cettc extrimitc mpntrc d’abord un systeme musculaire bien diveloppi, 
du type dccrit precedemmeiit, puis au niveau memc de la dechirure, on constate 
une desorganisation du parenchyme medullaire, criant une perforation qui s’a- 
grandit; finalement il nc resle plus qu'une couronne de parenchyme cortical 

qui disparait k son tour. La rui)ture commence done par la parlie inidiane, 
sans doule moins risistanle parce tpie depourvue de faisccaux musculaires. 

Au bout de 20 heures, memo aspect, la portion terminale est constituie 
de la mime fa^oii. 

A ce moment (19 et 20 heures), par suite du delacheinent de la partie 
postirieure, le nombre djes anneaux a diminue, mais dans des pro))ortion3 
tout fait irrigulieres. Sur Irois echanlillons, nous complons respectivement; 
50, 182, 19^8 anneaux; ils mesurent 15, 72, 85 mm. en bonne extension. En 

somme, le rapport entre les deux portions du cysticerque senible n’avoir auciine 
fixiti. 

Au bout de 4 jours, le Ver mesure 52 mm., nous comptons 104 an- 

neaux. Vers le (luaranlieme, on commence a apercevoir une tache ombryonnaire 
centrale Dans les deruiers segments, elle s’est allongee el communique aveo 
im cordon cellulaire qui se rend a run des bords, ebauclie des conduits geni- 
taux Le dernier anneau a perdu loule trace de rupture, son bord posterieuy 
est riguliiremenl arrondi. La vesicule excrelrice terminale est formee La slructime 
musculaire est earacterisli(iue de la portion anterieure du cysticerque. 

Enfin, im Taenia taeniaeformis adutte el mCtr, fixe en bonne extension, 
mesurant 010 mm. et comprenant 33(> anneaux, montre egalement un systime 
musculaire bien develop])e, comme celui de la portion anterieure du cysti- 
cerque. Toulefois, ainsi que nous I’avons fail remanpier precedemment, les 
faisceaux y sont^ disposes d une favon moins reguliere que dans la larve, peut- 
Ctre 5 cause de la compression exercec, de I’interieur vers Lext^rieur, par les 
organes sexues qui remplisseiit le parenchyme medullaire. 

En somme, la scission de Taenia taeniaeformis, pen aprds son introduction 
dans Linlestin de I’hote dtdinilif, s’operc bien, comme I’avait deja vu Leuckart. 
Mais la totality des anneaux ne disparait pas. Soule la partie postdrieure est 
digeree; la parlie anterieure, suivant immediatcmeiit le scolex, persiste et sq 
d^veloppe. 

Le rapport entre ces deux portions n’est pas fixe. I.a longueur des 
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fragments et leur nombre cl’anncaux soiit Ir^s variables, et la scission pent se 
produire k une distance plus ou moins cloign^e dii scolex. 

RfiSUMe 

Le plerocercoide de Diphijlloboi Jiriiim erinacei eitropaei^ arrivant chez 
son h6te d^finilif, perd sa partie poslerieure, qiii sc diffdrencic de rant(5rieure 
par sa plus faible leneur en corpuscules calcaires et son syst^me musculaire moins 
d6velopp6. Scule la partie anterieurc sc dcveloppe et donne le Ver adulte. 

11 en est de meme de Taenia taeniae formis. 

Le pl6rocercoide de Ligula infestinalis se dcveloppe sans aucune perte 
de substance, soit dans Thole defiiiilif, soil arlificicllcment cn culture. 
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Planche 1 


Fragments de coupes transversales, montrant la musculature de 
Cysticercus fasciolaris (Rud.) et de Taenia taeniae formis Bach, 
au cours de son d^veloppement. 

1 — Portion ant^rieure de C. fasciolaris. 

C — cuticule et musculature sous-cuticulaire; Ml — musculature longitu- 
dinale repr^sent^e par uiie ligne de faisceaux au milieu du parenchyme 
cortical et une couche plus dense h la parlie interne de ce parenchyme; 
Mt — musculature transverse figuree par de nombreuses fibres. 

2 — Portion post^rieure de C. fasciolaris. 

Ml — musculature longitudinale r^duile k une rangee de faisceaux; Mt — 
musculature transverse repr6sent6e par quelques fibres. 

3 — Portion antdrieure de T. taeniae for mis au bout de sept heures. 

Ml — musculature longitudinale repr^sent^e par des faisceaux disposes 
en deux couches principales; Mt — musculature transverse bien d6ve- 
lopp6e. 

4 — Portion posterieure de T. taeniaeformis au bout de sept heures. Les 

muscles et le parenchyme soul en voie de disorganisation. 

5 — Extrimiti posterieure de T. taeniaeformis au bout de dix-neuf heures. 

Coupe au niveau du point de rupture. Le parenchyme midullaire est 
disparu, seule la partie corticale de Tanneau persiste encore. 

0 -- Extrimiti jwsterieure de T. taeniaeformis au bout de vingt heures. 
au-dessus du point de rupture. 

Ml — musculature longitudinale reprisentie par des faisceaux principale- 
ment condenses a la partie interne du parenchyme cortical; Mt — muscu- 
lature transverse bien diveloppee. 

7 — Musculature de T. taeniaeformis adulte, anneau sexui. 

Ml — musculature longitudinale, faisceaux disposes sans ordre dans le 
parenchyme cortical; Mt — musculature transverse reprisentie par plu-' 
sieurs fibres. 

8 — Musculature de T. taeniaeformis adulte, anneau mhr. 

Ml ~ musculature longitudinale, faisceaux disposes sans ordre dans le 
parenchyme cortical ; Mt — musculature transverse k fibres irriguliire- 
ment ordonnies. 





Some nematode parasites of lizards 
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The present paper is based on material obtained from the gecko llemi- 
dactijlus flaviviridis (Ruppel) and the common lizard Calotes versicolor (Daiidin). 
Both the hosts are rich in nematodes. Comparatively the intensity of parasitiza- 
tion is less in C. versicolor. Every specimen of the gecko dissected, harboured, 
at least, one species of the roundworms; while it was not unusual to find 
specimens of C. versicolor totally devoid of parasites of any kind. The study 
of these worms revealed the presence of four species, two of which appear to 
be new. 


Thubunaea dactyluris n. sp. 

(PI. 1, figs. 1-4). 

These parasites were obtained in large numbers from the stomach of 
the two hosts. The description given here is based on the specimens collected 
from the gecko. 

The worms are delicate and slender in appearance and taper more to- 
wards the anterior extremity. Male measures G-8.7 mm. in length with a 
maximum thickness of 0.1875 mm. The female is 11.5-19.1 mm. long and 0.31 
mm. in maximum thickness. There are two simple lateral lips. The left one 
is smaller and bears three fowardly directed teeth on its inner surface. The 
middle tooth is stout and bent somewhat laterally. The other two teeth are 
slender and their tips do not come up to the level of the tip of the stout 
tooth. Each lip bears three papillae. At the base of the lips there is a cuticular 
collar about Ci.05 mnii. hi diameter. Just behind the collar there is a girdle 
formed by papillae. In the dorsal or ventral view six papillae appear to Ikj 
present while in the lateral view only four could be observed. 

Pharynx is present. The oesophagus is divided into two parts: an anterior 
muscular and a posterior glandular one. The distance from the anterior extremity 
to the end of pharynx is 0.024-0.0336 mm., to the end of muscular oeso- 
phagus is 0i.263-0i.353 mm. and to the end of glandular portion of the oeso- 
phagus, is 2.063-3.55 mm. The nerve ring is situated at 0.195-0.233 mm. from 
the anterior end. The prominent cervical papillae and the excretory jiore aro 
at 0.203-0.24 mmi and 0.255-0.3 mm. respectively from the same end. 

The caudal end of the male possesses well developed alae and is curved 
lo(>\^ards the ventral side. The ventral surface of the tail end is covered with 
numerous papilliform elevations of the cuticle. These begin at the level where 
caudal alae originate and extend a little beyond the third postanal pair of 
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the sessile papillae. The portion beyond this, to the tip of the tail is devoid 
of them. Laterally, in majority of the specimens, these elevations fuse to form 
cuticular ridges running antero-posteriorly. The tail measures about 0.22 mm. 
and the extremity is rounded. There are ten pairs of caudal papillae, four of 
which are pedunculate. Three pairs of the stalked papillae are preanal and one 
l)oslanal. Of the six pairs of sessile papillae, only one is preanal and the re- 
maining postanal. The spicules are small, unequal and chilinized. The right 
measures 0.045-0.075 mm. and the left which is longer, is 0.07-0.105 mm. Ac- 
cessory piece appears to be absent. 

The tail of the female is conical and measures 0.195-0.2 mm. The caudal 
papillae arc at a distance of about 0.06-0.08 mm. from the posterior end. 
The vulva is at a distance of 3-3.9 mm. from the anterior end and has feeble 
lips. Its iwsition is somcAvhat variable. It is situated in the region where the 
oesophagus opens into the intestine by means of a valvular apparatus. In some 
specimens the vulva is placed a little anterior to the junction of the oesophagus 
with the intestine; while in others it is at the level of the junction or some- 
what posterior to it. The muscular vagina runs somewhat obliquely backwards 
and at a distance of 0.188 mm from the vulva (in a specimen measuring 
10.5 mm.') dilates into an egg-reservoir 0.375 mm. long. It is packed with eggs 
and has muscular walls. In some specimens the egg-sac is not well marked. 
The two uterine branches arise from the reservoir at a distance of 0.593 nnh 
from the vulva. Thej'^ arc narrow at the beginning b\it soon dilate and run 
posteriorly parallel throughout their length to end in the ovarian coils, situated 
towanls the caudal end. The egg.s, which measure 0.0304-0.032 mm. X 0.0170- 
0.0224 mm., have thick, shells and contain larvae at deposition. 

The material from C. versicolor reseml)les that from H. flaviviridis in 
all respects. 

This species bears a striking resemblance to T. asijmmetrica Baylis, 1930 
It is however distinguished from the latter by the following characters: 

1) --The middle tooth on the left lip is stout and bent somewhat laterally. 

2) — Both the lips iK)ssess three papillae each. 

3) — A number of papillae forming a sort of ring immediately behind 

the collar. 

4) — Number and arrangement of the caudal papillae in the male. 

5) -- The tuberculated area, on the ventral side of the caudal end of the 

male does not include all the pairs of papillae but extends a little 
beyond the third postanal jiair of the sessile papillae. 

Thubunaea dactyluris is, therefore, a new species. 

HOSTS : — H. flaviviridis and C. versicolor. 

HABITAT : — Stomach. 

LOCALITY : — Nagpur (Central Provinces) and Poona. 

Patwardhan (1935) has recorded nematodes collected at Nagpur from 
the intestine of H. flaviviridis, which he refers to the species T. asymmetrica. 
On going through the brief description given by Patwardhan, the writer is 
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of opinion that the worms recorded by him really belong to the species T. 
dactylurU and not to T. asymmefrica. 

Tlielandros maplestoiii (Chalterji, 1933). 

(PI. 2, figs. 1-7). 

In 1933 Ghatterji described a nematode Paraphary ngodon maplestoni from 
the intestine of a Ikirmese lizard Calotes versicolor. He erected the genus 
Paraphary ngodon to accommodate the species, Baylis (1936), however, has right- 
ly pointed out that the generic characters of Paraphary ngodon are the same 
as those of Tlielandros. He has, accordingly, transferred the species maplestoni 
from the genus Parapharyngodon to Tlielandros. 

The writter collected a large number of nematodes, from the rectum 
of Ihc two hosts, which he refers lo Thekindros maplestoni (Ghatterji, 1933). 
The material, in his collection, lidwever, shows certain characters which are 
not menUoned in the original description and it was, therefore, thought de- 
sirable to com]3are these worms with Ghatterji’s specimens. Through the kind- 
ness of Mr. Ghatterji a single male and a few females from his material were 
available for study. On examination, Ghatterji’s material was found to agree in 
all the essential points with the specimens in the writer’s collection. Though the 
worms in both the collections belong undoubtedly to the same species the writer 
feels it necessary to give a redescription of the worms in view of the presence 
of certain characters not mentioned in Ghatterji’s description. 

The description given belOiW is based upon the worms from the gecko. 

The male measures 1.995-2 9 mm. in length and 0.247-0.33 mm. in maximum 
thickness, rhe female is 5-7.75 mm. long with a maximum thickness of 0.5- 
0.756 mm. I.ateral alae are present in male and absent in female. They begin 
approximately at a distance of 0.3-0.5 mm. from the anterior extremity and 
end at about 0.06' 0.1 3 mm. in front of the posterior end (excluding the dorsal 
jjrocess). The transverse striations on the cuticle are coarse and rather deep and 
(Mjjisecjuently the bo.dy appears ringed. The mouth is surrounded by threo 
bilobed retractile lips, each lobe carrying a single papilla. (The lips accord- 
ing to Ghatterji are three, simple, without papillae). 

The pharynx is slightly broader than the oesophageal tube and its lumen 

is triradiate. The anterior end of the pharynx bears three teeth, situated one 

on each sector. (Ghatterji has not mentioned the presence of the pharynx 
and the pharyngeal teeth). The oesophagus ends in a bulb which is demarcated 
from the tubular portion by a slight constriction. The distance from the anterior 

end lo the end of the bulb is 0.39-0.478 mm. in the male and 1.095-1.3043 mm. 

in the female. The bulb is about as much long as it is wide and measures 

0.0736-0.0864 mm. X 0.0842-0.0864 mm. in the male and 0.18-0.2 mm. X 0.2025- 

0.243 mm. in the female. It is sunk in the expanded anterior end of the 

intestine. The nerve ring is situated at 0.064-0.07 mm. in the male and at 
0.165-0.18 mm. in the female from the anterior extremity. The excretory pore 
is situated behind the broad initial portion of the intestine and its dislance 
from the front end is 0.412-0.51 mm. in the male and 1.3125-1.956 mm. in 

the female. 

The caudal end in the male is curved ventrally. It does not bear alae. 
A. dorsal process, measuring 0.07-0.11 mm. in length, is present on the tail. 
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The cloacal opening is situated on a prominence at the end of the tail. This 
prominence is not well marked in some specimens. There are five pairs of 
caudal papillae present. (Chatterji mentions only three and a median post- 
anal papilla). One of these pairs is preanal and situated just in front of the 
cloacal aperture. Of the two adanal pairs, one is large and laterally 
situated. The other pair is comparatively small and is situated by the side 
of the posterior lip of the cloacal aperture. There are two postanal pairs; one 
immediately behind the cloacal opening and the second borne by the dorsal 
caudal process near its base and ventral in position. There is no median post- 
anal papilla. The single spicule is straight or slightly bient, chitinised and 
measures 0.0448-0.09 mm in length. The tip of the spicule may be pointed or 
blunt. The same batch of specimens from a single host contains males show- 
ing this variation in the tip of spicules. 

The tail of the female ends in a large spine curved towards the dorsal 
side. Its length, together with the spine, is 0.4-0.55 mm. .\t the base of the 
spine or a little above it, there is a single pair of caudal papillae. Almost atj 
the same level with this pair there appears to be a single dorsally situated 
papilla. The writer is not certain whether this is a single or really a pair of 
pa^nllac. The vulva is situated at 2.1-3.255 mm. from the anterior end. Its 
lips are not well developed. The muscular vagina runs posteriorly and at about 
0.35-0.45 mm. from the vulva gives out the t'wo parallel uterine branches. 
A little behind the vulva the vagina somewhat dilates to form an ovejector. 
The terminal portion of the ovaries coils round the oesophagus in front of the 
bull). The eggs are elliptical, convex on oneside and flattened on the other. 
At one pole there is a slight internal thickening of the shell, which is striated. 
(Unfortunately Chatterji has chosen for his figure, a view, which does not bring 
out the peculiarities of the egg). The eggs measures 0.072-0.095 mm. x 0.0384- 
0.042 mm. and their contents, at deposition, show segmentation. 

HOST : — Hemidactyliis flaviviridis and Calotes versicolor. 

HABITAT: — Rectum. 

LOCALITY: — Nagpur (Central Provinces) and Poona. 

Patwardhan (1935) has described a nematode, Thelandros hemidactyliis 
from the rectum of //. flaviviridis. His material is obtained from the same host 
as that of the writers. Even the locality and the habitat of the parasites are 
the same. 

Through the courtesy of Prof. Karam Singh, the writer got an opportun- 
ity to studj’ the types and co-types of Thelandros hemidactyliis deposited by 
Dr. Patwardhan in the Zoology Department of the College of Science, Nagpur. 

An examination of these worms showed that they were identical with 
the specimens whose description is given above. 

There are, however, certain points in Patwardhan’s description which 
require consideration. 

Lateral alae are stated to be absent in Thelandros hemidactylus. This is 
true for the females but all the males in Patwardhan’s material show undoubtedly 
the presence of lateral alae. The funnel, which is said to be situated at the 
anterior end of the oesophagus, is altogether absent in a number of specimens 
in Patwardhan’s material. Even the specimens from Burma do not show it. 



All measurement in mm. 
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Iij only a few of Pafwardhaii’s and the writer’s specimens, the lumen of thp 
pharynx appears to have become slightly dilated at the anterior end; but this 
is probably due to the variations in expansion and contraction at the lime 
of fixing the material. Had it been a constant character all the specimens 
would have shown it. The writer is, therefore, of opinion that the presence 
of the funnel at the anterior end cannot be accepted as a reliable specific 
character. Only four pairs of caudal papillae are described to l)e present; but 
male worms in Patwardhan’s material show the presence of five pairs of 
papillae instead of four. As regards the « swollen knob-like prominent process > 
present on the posterior lip of the cloacal opening, the writer has not been 
able to observe it either in the Burmese or in his material. Ev'en in Patwardhan’s 
material only the type specimen of the male shoiws this « knob-like process > 
but it is ill reality one of the two large papillae laterally placed in the adanal 
region. 

It would also be seen from the measurements given in the comparative 
table that Thelandros Iiemidach/lus Palwardhan, 19.35 is identical with Tliefandros 
maplestoni (Ghatterji, 1933). The latter name stands for the species as it has 
the priority. 


Strongyliiris karawirensis n. sp. 

(PI. 1, figs. 5-8). 

Four males and a single female of thi.s^ species were found in the rectum 
oT Caloles versicolor by Prof. Paraiwlekar of the Biology Department of the 
Uajarain College, Kolhapur, which he very kindly handed over to the writer, 
for determination. 

The male measures 10-1 8. ,55 mm. in length and 1.05-1.1 mm. in maximum 
thickness. The single female is 23 25 mm. long and has a maximum thick- 
ness of 1,13 mnt The liciad appears to be retractile and is rather small |or 
the size of the body in both sexes. Its diameter is 0 055-0.07 mm. in the male 
and 0.08 mm in the female. The mouth is surrounded by three lips, each of 
which has an anteriorly projecting and two lateral cuticular expansions. 

The dorsal lip bears two papillae and the two subventral lips one each. 
A neck is present but it is not so well pronounced in the male as it is 
in the female. Transverse culicidar striations are exceedingly fine. Cervical papil- 
lae have not been observed. 

The pharynx measures 0.17-0.2 mm. in the male and 0.26 jnm. in the 
female. The oe.sophagus is divided into two parts: an anterior tubular portion 
and a posterior bulb. The entire oesophagus is 1.35-1.41 mm. in the male and 
1.70 mm. in the female. The diameter of the bulb, measured dorsoventrally, 
is 0.19-0.2 mm. in the male and 0.25 mm. in the female. The intestine from 
its starting point to a short distance posteriorwards, is very wide. Its diameter 
suddenly diminishes beyond this. It again widens out a little behind the rectum 
to form a globular swelling. The nerve ring is situated at 0.42-0.44 mm. in 
the male and at 0.51 mm. in the female, from the anterior extremity. The 
excretory pore is small and in male its distance measures 1.04-1.11 mm. and 
in the female 1.34 mni. from the same end. 

The caudal end of the male bears a terminal spike, is obliquely truncate 
and curved ventrally. The tail in the male with the spike, measures about 0.11 



mm. A large preanal sucker is present. It is 0.14 mm. wide and 0.09 mm. 
deep. The posterior edge of the chithiized waU of the siicher bears a notch. 
There are eleven pairs of caudal papillae which appear cro>j'ded on account 
of their arrangement and the large size of some of them. Seven pairs of these 
caudal papillae are postanal, one is adanal and the remaining three are pre- 
anal, and parasuctorial. The size of these papillae appears to gradually decrease 
from behind forlwards. Three pairs of postanal papillae are ventral in position, 
l|wo being situated immediately behind the cloacal opening and one near the 
lip of the tail. One pair near the caudal tip is subventral. The remaining post- 
anal pairs are more or less lateral. The equal spicules are covered with tubercles, 
except at the distal ends which are rounded. The length of the spicules is 0.57- 
0.59 mm. 

The tail of the female is short and measures 0.18 mm. It is bluntly 
rounded and bears a terminal spike similar to that in the male. There is a 
pair of large caudal papillae at about 0.03 mm. from the posterior end (in- 
cluding the spike). The vulva has prominent lips and is at a distance of 9.1 
mm. from the caudal end. The muscular vagina runs a little forwards and form- 
ing a loose coil runs posteriorly. The uterine branches are parallel. The eggs 
measure 0.07-0.085 mm. x 0.05-0.055 mm. The|y have thick shells which slightly 
thickened internally at the two poles. 

The species appears to occupy a position intermediate between the two 
Indian species 5. chamaeleonis and S calotis. As far as the number of papillae 
are concerned, it bears a resemblance to S. paronai. Unfortunately Stossich’s 
original description of his species was not available to me. 

HOST: — C. versicolor. 

HABITAT : — Rectum. 

LOCALITY : — Kolhapur (Bombay Presidency). 

Physaloptera sp. 

Three immature females apparently belonging to the genus Phi/saloptcra., 
were found encysted in the muscles of the dorsal body wall of //. flavi- 
viridis. It is not possible to refer these specimens to any definite species. 

I take this opportunity of expressing my best thanks to Prof. Parandekar 
for the specimens of S. karaivireiisis^ to Mr. Ghatterji of the Helminthological 
Institute, Rangoon University for having sent me some specimens of Thelandros 
maplestoni from his collection, and to Prof. Karam Sing for placing at my 
disposal Dr. Patwardhan’s specimens. 
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Plate 1 

Fig. 1 — Thuhiinaea dactyluris. Dor.sal view of the anterior end of the female. 

C. — collar; T - the middle tooth on left tip; Ph. pharynx; O — oeso- 
phagus. 

Fig. 2 — Thnhiiraea dactyluris. Lateral view of the anterior end of ihe female. 

G. -collar, seen in optical section; PI, P2 and P3. — the three papillae 
situated on the left lip; Ti -one of the two smaller teeth present 

on the left lip. 

Fig. 3 Thuhiinaea dactyluris. Ventral viepv of the caudal end of the male 

(from H. flaviviridis) showing the arrangement of the papillae. 

S. — lips of spicules. 

Fig. 4 — Thubunaea dactyluris. Ventral viejvv of the caudal end of the male 

(from C. versicolor) showing the spicules and papillae. 

R — ridges formed by the fusion of the cuticular prominences; S. — 
left spicule. 

Fig. 5 — Strongyluris karawirensis. Dorsal view of the anterior end of the 

female. 

Fig. 0 -- Strongyluris karawirensis. Ventral view of the caudal end of the male. 

Fig. 7 — Strongyluris karawirensis. Ventral view of the caudal end of the male 

under higher magnification. 

I'ig. 8 - Strongyluris karawirensis. Ventral view of the caudal end of the female. 





Plate 2 

Fig. 1 Thclandi os maplesfoni. Veniral view of the anterior end of Ihe female 
(drawn from Chatterji’s material). 

Pt. pharyngeal teeth; Ph. — pharynx; O. — oesophagus. 

Fig. 2 — Thelandros maplestoni. Fnd-on view of the anterior extremity of the 
female (from Chatterji’s ma-terial), showing the bilobed lips and 
the papillae. 

Fig. 3 — Thelandros maplestoni. Lateral view of the caudal end of the maid 

(from Chatter ji’s material). 

A. — ala; Ap. small adanal j)air of papillae; Cp. — pair of papillae 
situated on the dorsal caudal proce.ss; Lp. — lateral pair of large papil- 
lae adanal in position; Pp. — preanal pair of papillae; S. — spicule; 
Vp. — ventral postanal pair of papillae. 

Fig. 4 - Thelandros maplestoni. Lateral view of the caudal end of the male 

(from the writer’s material), showing the same structures as in fig. 3. 
Fig. 5 — 7'helandros maplestoni. Ventral vioAv of the caudal end of the same 

male sketched in fig. 4. I.ettering the same as in fig. 3. 

I'ig. (j - - Thelandros maplestoni. Lateral view of the tail of the female (from 

the writer’s material). 

A. — anus ; Dp. dorsal caudal papilla ; U — loop of the uterine branch- 
Fig. 7 — T'helandros maplestoni. Egg. 





On a new species of Psilorchis from the intestine 
of the common teal, Nettion crecca 

M. B. Lai, D. Sc. 

Department of Zoology, The University, Lucknow, India. 

[With 1 text-figure] 


Odhner (1913) erected the family Psilostomidae for the reception of 
the subfamily Psilostominae of Luhe (1909) and several new genera created 
by himself. Travassos (1921) added the genus Lyperorchis under the family 
and Bhalerao (1931) described another genus Testifrondosa, from the intestine 
of pig. Thapar & Lai (193.5) reported the genus Psilorchis, the only avian 
trematode recorded in India imder the family. During the course of his in- 
vestigations on the Avian Troinatodes, the writer had the privilege of col- 
lecting a number of parasites from the intestine of the common teal, Nettion 
crecca shot by Dr. G. S. Thapar near Ajgain, about 25 miles from Lucknoiw. 
The form collected conforms to the characters of the genus Psilorchis but 
appears to be new to Science and is being described here as Psilorchis ajgainis 
n. sp. 

The author wishes to record here his sincere thanks to Dr. G. S. Thapar 
for his kindly advice and valuable criticisms as also for allowing the collection 
of the parasites from the birds shot by him. 

Psilorchis Thapar & Lai, 1935. 

Diagnosis. — Psilostomidae with leaf-like body. Ventral sucker much larger 
than the oral. Short Y-shaped excretory bladder. Genital pore, dextral, in front of 
the ventral sucker. Testes more or less bean-shaped and tandem; each testis pror 
vided with a well-developed funiculus which leads forward into a vas deferens. 
Receptaculum seminis absent. A yolk resiervoir present. Uterine coils lie in 
front of the testes. Vesicula seminalis retort-shaped, situated in front of the 
ventral sucker; cirrus short. Vitellaria behind the ventral sucker and do not meet 
those, of the other side posteriorly. 

TYPE SPECIES : — P5i7orc/n'5 indicus. 

Psilorchis ajgainis n. sp. 

The body of this trematode is long, flattened, leaf-like and gradually 
tapers towards either end. It is 6.65 mm. in length and has a maximum breadth 
of .75 mm., which is at level of middle of the body. The body is covered 
over with thin cuticle which is smooth and does not bear any scales or 
spines. 


259 



260 - 


The mouth opening is ventrally situated at the anterior end and is 
surrounded by a small oral sucker which is almost circular and measures 
.2 mm, in diameter. The ventral suc>ker is strong and po^verful and is much 



Fig. 1 — Psilorchis ajgainis. Ventral view. 

larger than the oral sucker and measures .65 mm. x .55 mm. The genital pore 
opens in front of the oral sucker, between it and the intestinal bifurcation. 
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The mouth leads into an extremely small prepharynx. The pharynx 
is globular, tliick-walled and muscular and is .1 mm. in diameter. This is 
followed by a small oesophagus, .125 mm. long; and this latter bifurcates 
into two intestinal caeca, running laterally to the posterior end of the body, 
and ending blindly at a short distance from it. 

The excretory i>ore is situated at the posterior end of the body and 
leads into a Y-shaped excretory bladder. The two horns of the ’Y’ lead into 
long excretory ducts which ramify in the body of the animal. 

There are t^wo testes, more or less bean-shaped, .situated behind the 
ovary and are tandem in position. Each testis is provided with a well-developed, 
funiculus that leads forward into a narrow vas deferens. The origin of the 
vas deferens is rather peculiar in this species. The base of the vas deferens 
is coiled on itself in the case of anterior testis but in the posterior it forms 
the elongated and distally tapering process The anterior testis is situated be- 
hind the ovary at a distance of .325 mm. and measures .65 mm. by .375 mm. 
The posterior testis measures 7 mm. by .425 mm. in size. 

The vesicula seiiiinalis, formed by the union of the two vasa deferentia, 
lies close to the anterior margin of the ventral sucker and slightly overlapping 
it. It is retort-shaped and anteriorly leads into a short ductus ejaculatorius and 
the cirrus. It opens at the genital pore close to the opening of the metra- 
term, the opening being slightly dextral, situated between the intestinal bi- 
furcation and the acetabulum 

The ovary is splierical and is situated at al)out the middle of the 
body. It measures .25 mm. in diameter. From its i)osterior end, arises a small 
narrow oviduct, which after a short course o[)ens into the ootype which is 
surrounded by a large number of unicellular shell-gland. There is no re- 
ceplaculum seminis in these forms. 

The vitelline glands arc distributed behind the ventral sucker, as large 
follicles laterally on either side of the body to the posterior end. These glands 
are ventral to the intestinal caeca They all lead by their minute ducts into two 
transverse vitelline ducts on either side, which at the level of the ootype pour 
their yolk into a small flask-shaped yolk reservoir from which a small duct 
leads into the ootype. 

The uterus arises from the right side of the ootype and forms an 
anterior loop round the latter. It then turns round and runs forwards passing 
below the ovary. Later, it follows a zig-zag course forwards and ends in an 
elongated metraterm which opens at the genital pore in front of the ventral 
sucker. The eggs are large, oval structures measuring .1-.125 mm. by .04-.05 mn>.. 

REMARKS 

This species differs from Psilorchis indiciis the type species, in possessinj* 
highly developed funicular testes, in the coalescence of the vesicula seminalis 
with the ventral sucker, in having extremely small prepharynx and in the 
shape of ovary and vitellaria. 

Key for the Identification of the species of the genus Psilorchis re- 
ported from India. 

Cirrus sac adhering to the ventral sucker; ovary spherical. P. ajgainis. 
Cirrus sac separate from the ventral sucker; ovary oval. P. indicus. 
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Descripfao de uma especie nova do genero 
Prionapterus Guerin, 1832 

(Col. Prionidae) 

Frederico Lane 

Assistente do Museu Paullsta - Brasil 

[Com 1 eslampa] 


O Museu Paulista recebeu recentemente um material eiitornologico, iia 
inaior parte coleopteros, colligido jjor R. C. Shannon e J. Lane, durante o 
mez de Mar^o do corrente anno, em Maracajii, Estado de Matto Grosso. 

Dentre os coleopteros destaca-se um exemplar feniea de um Prionidae 
muito curioso, que verifico perlencer a um genero ao (pie parece ainda nao 
constatado no Brasil. Trata-se do genero Prionapterus^ que conta at6 aqui com 
tres especies: Prionapterus staphylinus Guerin, 1832 e variedades, P. ufoltersi 
Bruch, 1925 e P. breyeri Bruch, 1029. 

O Museu Paulista nao possue um s6 exemplar das especies menciona- 
das, o que torna impossivel qualquer confronto do material. Outra difficul- 
dade reside, a julgar pela litteratura consultada, na difl’erenciaQao especifica ser 
muito mais segura nestc genero com exemplarcs machos. Assim, Bruch na 
descrip^ao do sen P. breyeri, procedente de Missiones, nota mestno que si o ma- 
cho 6 indubitavelmentc caracteristico e imSdito, a femea por outro lado aprc- 
senta muitissima semelhan^a com» a de P. staphylinus. Opina que os exem- 
plares deste sexo, procedeiites do Paraguay, considerados por Gounelle c La- 
meere como femeas de staphylinus, devcm pertencer a breyeri, jd (pie procedein 
da mesma regiao geographica. 

Sem material de confronto, tive no enitanto a felicidade de reiinir (piasi 
loda a bibliographia referente ao genero, cumprindo salientar o enorme auxi* 
lio ciue oblive dos trabalhos de G. Bruch pela sua clareza e farta illustra^ao 

O exemplar de Matto Grosso reune ao meu ver caracteres que justifi- 
cam a sua descrip^ao como especie nova. 

Prionapterus travassosi sp. n. 

Femea. — Cor negra, excepto pequena faixa entre a parte engrossada e 
o gume das mandibulas, que por transparencia mostra-se avermelhada. 0« 
elytros abertos, vistos com luz forte, tomam a mesma cor. O abdomen na 
parte superior e basal 6 flavo, assim como a parte distal da genitalia. Opaco, 
excepto as pernas, as antennas, a parte media do metasterno e a parte m^dia 
dos segmentos abdominaes na face ventral, sendo o ultimo segmcnto quasi 
inteiramente liso. Genitalia lisa. 

Cabega de conforma^ao gcral espherica, entre os olhos levemente de- 
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pressa, com um sulco sutural dislincto do vertice ao clypeo, cste fortemenle 
concavo, com a lx)rda anterior consequentcmcnte recurva, a superior unida 
aos tuberculos das antennas, lrianj»ular. Mandibulas fortemenle entumescidas e 
recurva s, agudas na extremidade, no meio do gume interno com um dentc 
rel'or^ado, lisas na ponta e margem interna, o rcsto fortemente poiituado. Olhos 
transversaes, finamente granulosos, loiigos, a borda anterior, fortemente sinuosa, 
a posterior quasi recta. Processes jugulares agudos. Mento eiirugado. Palpos nia- 
xillares longos, os arliculos semi-conicos, o 1.° articulo diminuto, o 2.o qualro 
vezes o comprimeiito do l.o, subegual ao distal, o .‘Jo de comprimeulo um 
pouco nienor, o distal corlado na extremidade, o conlorno subcircular e a su- 
perficie concava. 

Antennas do 18 mm., alcan^.ando o ponto de confluencia das diias cos- 
lellas inlernas dos elylros; de onze articulos, glabros, de ponliia^So grossa mas 
esparsa; o escajm mais grosso (pie os deinais arliculos, levementc conico o 
recurve, ultrapassando um pouco, dislalmcnte, o bordo posterior dos lobos 
superioros dos olhos; o 2.o articulo diminuto, annclar, subegual ao sen proprio 
nodulo basal; o longo, subegual ao 11. siibcylindrico, engrossando um 

pouco distalmenle, 1 1/4 vezes o comprimeulo do escape; o l.o mais curto 
que o escape o os seguintics diminuindo progressivamenle ate o lO.o, qiie 
altiiige apenas a nieladc do comprimento do O 4 « articulo e apenas levementc 
anguloso no apice, os seguintes de 5 a 10 sHo fraucamenle denlados cm serra. 
Em baixo, no apice, o 3.o articulo apresenta um inicio de area porifera, que 

lorna-se mais extensa nos arliculos seguintes, irregular e inlerrupta por ve- 

zes nos articulos 1-0, regular nos art. 7-11, onde occuj)a toda a e.xtensao 
dessa face, de apice a base; ao longo da lace exterior a ponluafao torna-sc mais 
junta e confluente nos apices dos arliculop 3-6, so no 7.o nota-se verdadeira 
area porifera, mais extensa no 8.o e ja occupando toda a face nos articulos 

seguintes; dorsalmente nola-se no articulo uma area porifera irregular, que 
nos articulos 10 e 11 ocupa toda a face dorsal, o mesmo acontecendo com as 
faces inlernas, de modo que os dois ullimos arliculos silo francamente di- 
vididos cm qualro faces poriferas separadas por cstreitos filctes normaes. As 
areas sSo depressas e os fileles nos ullimos arliculos muito eslreilos, os exteruo- 
dorsaes mais largos um pouco, sendo o asj)Ccto destes arliculos baslantc anguloso 

Prolborax finamente granuloso, o proiioto transverso, pouco convexo, duas 
vezes mais largo que longo, a borda anterior levementc recurva jjara deutro, 
os cantos anteriores mais avan^ados, os bordos lateraes rnargiiiados, a margem 
lortementc revirada para cima c francamente Iri-dentada; o apice do dente an- 
terior enconlra-se a altura da linha do ter^o anterior do pronoto, o do 2.o 
dente abaixo da linha mediana, o do 3.® em linha com a margem posterior do 
pronoto, esta mostra-se sinuosa, levementc revirada para cima, com uma \»e- 
quena reentrancia preescutellar e duas lateraes. Uma linha mediana depressa 
corta de leve, longiludinalmente, o pronoto. Notam-se tambeni duas pequenas 
depressdes obliquas latero-posteriores. As pro-pleuras sfio largas e nilidamente 
marcadas do prosterno, os cantos posteriores fecham iiicompletamente as cavi- 
dades coxaes que sSo abertas. O prosterno, excepto o proccsso prosternal, fica 
anterior ^s coxas deanteiras. O processo sobe em estreito filete, de bordos pa- 
rallelos e carenados at6 ao nivel mais alto das coxas, cahindo depois, tambem 
obliquamenle para o mcsoslerno em forma de lingueta em que a primeira me- 
tade € alargada e lisa, a segunda estreitada c obtusamentc arredondada na ponta 
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e de superficie inuito granulosa. O filete apresenta-se espesso no sentido dorso- 
ventral, separando perfeitamente as coxas. O pronoto aprcsenta iia margem 
anterior e na posterior uma carreira de cerdas. 

Escutello distalmente elevado para um piano superior, superpondo-se aos 
cantos internos dos elylros, que mostram uma depressSo de encaixe correspond 
dentc; o apice 6 arredondado, a base alargada mostrando uma tenue linha de- 
pressa mediana. 

Elytros longos, mais de quatro vezes o comprimento do pronoto, alcan-. 
fando a base do ultimo segmento abdominal, que fica descoberto; unidos na li- 
nha sutural ate quasi o apice e portanto so levemente dchiscentes; humeros sen- 
sivelmente quadrangulares, a margem humeral e a do primeiro ter^o lateral 
fortemente revirada para cima, depots apenas marginada; as quedas lateraes 
largas nos humeros e gradativamente estreitadas at6 mais ou menos o ter?o dos 
elytros. Na parte humeral os elytros sao um pouco mais largos que o pro- 
noto, mas alargam-se mais para o meio, depots decresccm em direc^ao aos api- 
ces, que sao isoladamcnte arredondados. Cada clytro apresenta quatro costellas 
espessas; as duas internas sao parallelas e convergem proximo ao apice em ponta 
Vecurva; a mais externa tern origem no humero, seguindo mais ou menos 
parallela a margem do elytro, onde tormina em breve linha recnrva, d altura 
da confluencia das internas; a seguinte nasce abaixo da regiao humeral, ter- 
minando alem do ponto de confluencia das internas. 

Processo mesosternal mais largo que o prosternal, a face central leve- 
mente convexa e triangular, os bordos lateraes levantados e cortados posterior- 
mente em angulo recto, semelhantes aos bicos de um collarinho. Metasterno am- 
plo, dividido na linha mediana por uma sutura longitudinal. Episternos meta- 
thoracicos largos, o bordo anterior c o externo quasi rectos, o interno leve- 
mente recurvo, depois fortemente estreitado distalmente, o bordo distal peqiieno 
e tnmcado. A pe^a antecoxal dividida em quatro escleritos, os centraes qua- 
drangulares, os lateraes longo-triangulares. Coxas posteriores largamente scparadas, 

Femures comprimidos lateralmente, levemente recurvos para dentro, muito 
esparsamente j>ontuados, inferiormcnte pianos e levemente escavados, os bor- 
dos desta face inferior coin pontua^ao mais grossa e munida de espinhos di- 
minutos. 

Tibias deanleiras mais curtas que os respectivos femures, com pontua- 
?ao grossa munida de pequenos espinhos, alargadas distalmente, recurvas no 
apice, no canto interno do qual encontram-se dois espinhos fortes subeguaes 
em comprimento, o bordo apical diminutamentc espinhoso. Tibias medias sub- 
eguaes aos respectivos femures, com os espinhos apicaes de comprimento desi- 
gual. Tibias posteriores mais longas que os respectivos femures, recurvas para 
cima e para dentro, os espinhos apicaes de comprimento desigual mas muito mais 
refor^ados que os das tibias anteriores e madias. 

Tarsos anteriores fortemente pontuados e densamente espinhosos nos bor- 
dos latero-inferiores, a pubescencia da sola completa, o l.o articulo do compri- 
mento dos dois seguintes em conjuncto, 2-3 subeguaes, o 3.o bilobado, o apical 
subegual ao l.o, as garras divaricadas, o paronychio desprovido de cerdas. Tar- 
sos m^dios mais longos, o l.o articulo mais longo que os dois seguintes em con- 
juncto, inferiormente canaliculado, desprovido de pubescencia, as bordas for- 
temente espinhosas, 2-3 subeguaes, 2 com pubescencia incompleta, 3 com pu- 
bescencia completa e bilobado, o apical do comprimento de 2-3 em conjuncto. 



Tarsos posteriores quasi lao longos como as respectivas tibias, fortemente com- 
primidos, inferiormente canaliculados, os bordos espinhosos, com ausencia com- 
pleta de pubescencia nas s6las, o l.o articulo quasi tSo longo como os restaii' 
tes em con j undo, o 2,° mais longo que o 3.°, este n5o bilobado, o apical sub- 
egual ao 2.o articulo. 

Comprimento : — 20 mm. 

Largura maxima : — 10.5 mm. 

HOLOTYPO : — 1 femea, no Museu Paulista, sob o n.o 22.908. 

LOGALIDADE DO TYPO : — Maracaju, Estado de Matto Grosso, IIM937. 
R. G. Shannon e J. Lane coll. 

Esta especie 6 dedicada em homenagem ao Professor I.auro Travassos. 

DISGUSSAO TAXONOMIGA:- O Prionapterus travassosi sp. n. differe do 
P. staphylinus Gu6rin femea pelos elytros menos dehiscentes, mais quadrangiila- 
res que redondos nos humeros, as coslellas elytraes muito mais grossas e sa- 
lienles, as duas internas mais proximas e parallelas, o pronoto Erancamente tri- 
dentado nos bordos lateraes, etc. Do P. woltersi Bruch dislingiie-se perfeitamente 
por ser opaco, emquanto que a femea de woltersi 6 complelamente lustrosa. 
O P. breyeri Bruch femea tern os elytros complelamente unidos na sutura, 
o desenho elytral typico e os Iwrdos do pronoto sJlo apenas sinuosos e sub- 
lobulados. 
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Estampa 1 

Fig. 1 — Prionapterus travassosi sp. n. Femea, vista lateral. 

Fig. 2 — Prionapterus travassosi sp. n. Femea, vista dorsdl. 

Fig. 3 — Prionapterus travassosi sp. n. Femea, vista ventral. 







Tres novos Trichostrongylideos parasites de 
roedores brasileiros 

Herman Lent e J. F. Teixeira de Freitas 

Institnto Oswaldo Cruz, Rio de Janeiro — Brasil 

[Com 3 estampas] 


Em homenagem ao prof. Lauro Travassos, i quern devemos iiossa ini- 
ciaQ&o scientifica, publicamos este traballio que consta do resultado de tres 
autopsias realisadas em ratos de bambii ou de laquara, Kannahaleomijs amblijonyr^ 
(Nalterer), provenientes de Angra dos Reis, Estado do Rio, e de duas outran 
etii rato rabudo, Cercomys laurentius^ jSrovenienle de Chique-Chiqiie, Estado/ 
da Bahia. 

No intestino delgado de Kannabateomys amblyonyx (Nalterer) encontra- 
mos exemplares de Longisfriata nematodiriformis (Travassos, 1918), referida at6 
agora de Proechimys oayennensis Desm. (rato paca), e um trichostrongylideo 
para o qual crearaos um novo genero', e que denominamos Trichofravassosiki 
travassosi n. gen., n. sp.; do intestino grosso dcsle roedor descrevemos, tam- 
bem, uma nova especie de Longistriata --- L. travassosi n. sp. 

No intestino delgado de Cercomys laurentins encontramos uma especie 
que, provisoriamente, incluimos no genero Heligmodendriiim Travassos, 1937 

Longistriata travassosi n. sp. , 

(Est. 1, figs. 1-6). 

Comprimento : — Machos 9,20 a 9,78 mm.; femeas 11,97 a 12,75 mm. 

Largura: — Machos 0,237 a 0,302 mm.; femeas 0,263 a 0,302 mm. 

Corpo com cuticula estriada transversalmente, com cstrias longitudinaes 
sinuosas, com liiihas longitudinaes salientes fortemente estriadas no sentido trans- 
versal, e, ainda, com uma aza lateral direita que mede 0,072 a 0,128 mm. 
nos machos e 0,112 a 0,128 mm. nas femeas. Extremidade anterior com di- 
lata^ao cuticular separada do reslo do corpo por um sulco c medindo 0,040 
a 0,056 mm. de comprimento por 0,080 a 0,096 mm. de largura nos machos 
e 0,040 a 0,048 mm. por 0,080 a 0,096 mm. nas femeas. Bocca simples. Eso- 
phago claviforme com 0,42 a 0,45 mm. de comprimento por 0,056 a 0,064 mm. 
de largura nos machos e 0,46 a 0,48 mm. por 0,056 a 0,072 mm. nas fe- 
meas. Annel nervoso situado a 0,20 a 0,27 mm. da extremidade anterior nos 
tnachos e 0,24 a 0,30 mm. nas femeas. P6ro excretor situado ao nivel do 
annel nervoso. Papillas cervicaes asymelricas, situadas em mddia a 0,21 a 0,27 
mm. da extremidade cephalica nos machos e 0,25 a 0,30 mm. nas femea^ 
approximadamente ao nivel do annel nervoso, sendo que a papilla cervical 
direita, alojada na aza lateral, 6 mais desenvolvida e um pouco mais anterior. 
Intestino delgado mais ou menos rectilineo. 
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Femeas monodelphas, com vulva situada a 0,20 a 0,22 mm. da cauda. 
Ovejeclor com 0,24 a 0,32 mm. de comprimento. Utero com numerosos ovos 
dc casca fina, tendo 0,065 a 0,070 mm. de comprimento por 0,032 a 0,043 
mm. de largura. Tubo genital dirigido para diante, sendo que o qvario se 
curva e(m U, antes de attingir o fiin do esophago, terminando logo depois. 
Anus siluado a cerca de 0,13 mm. do apice caudal, que 6 afilado e obtuso. 
Extremidade posterior afilada, cercada por uma membrana cuticular, na qual 
sc terminam as linhas longitudinaes da cuticula. 

Machos com bolsa copuladora fracamente trilobada, levemente asyme- 
trica, apresentando o lobo dorsal uma chanfradura mediana. Raios bursacs direitos 
levemente mais delgados que os do lado esquerdo. Papillas pre-bursaes presentes, 
sendo a do lado direito mais dcsenvolvida que a do esquerdo. Formula bur- 
sal; Raios ventraes nasccm por tronco commum, do qual se separa logo o 
raio ventro-ventral que se torna divergente do venlro-lateral, dirigindo-se i)ara 
diante e attingindo a margem bursal; raio ventro-lateral caminha para fdra, 
conliguo cm grande parle do percurj?b ao lateral anterior e attinge a margem 
bursal; raios lateraes nascem por tronco commum, do qual se isola o lateral 
anterior, que 6 relativamente grosso e curio, em parte contiguo ao ventro- 
lateral, dirigido para fora, n^o attingindo a margem da bolsa; raios lateraes 
m6dio e posterior com tronco commum, divergentes, dirigidos para traz e para 
f6ra e attingindo a margem bursal; raios dorsaes com tronco commum; raios 
dorsaes exteriios nascem um pouco asymetricamenle do dorsal, dirigem-se para 
traz c para f6ra, nao attingindo a margem da bolsa; raio dorsal bifurcado a 
cerca de 0,024 a 0,019 mm. da origem dos dorsaes exteriios em ramos que, 
a 0,065 a 0,094 mm. da bifurca^ao dorsal, se dividem ein 2 pontas longas, das 
quaes as externas silo levemente mais desenvolvidas. Espiculos amarellados, 
com 0,672 a 0,720 mm. de comjmmcnto por 0,005 a 0,008 mm. de largura 
m6dia, reunidos por uma aza inembranosa interna eslriada transversal mente, 
c apresentando a extremidade proximal levemente dilatada e a distal dividida 
em 2 pontas, das quaes as internas sSo menores e medem cerca de 0,008 mm, 
de comprimento, e as externas, maiores, curvas, medem cerca de 0,032 mm. de 
comprimento. Cone genital de.senvolvido, saliente, approximadamente com 0,104 
a 0,120 mm. de comprimento. Gubernaculo ausente. Telamon nSo evidcnciado. 

HABITAT: - Intestino grosso de Kannabateomys nmblyonyx (Natterer). 

PROVENIENCIA: — Angra dos Reis, Estado do Rio -- Brasil. 

Typos e cotypos na collecyao helrainthologica do Instituto Oswaldo Cruz. 

Esta especie p6de ser facilmente distinguida das oiitras descriptas no ge- 
nero principalmente pela contiguidade existente entre os raios ventro-lateral e 
lateral-anterior. Bern caracteristica e, tambem, a divisSo da extremidade distal 
dos espiculos. 

R interessante assignalar a presen^a de um trichostrongylideo no grosso 
intestino, localisa^Sto bem pouco frequente no grupo; alguns exemplares foram 
colhidos no recto (2 autopsias). 

Trichotravassosia n. gen. 

Viannaiitme. Corpo com linhas longitudinaes salientes e interrompidas, de 
modo a individual isar verdadeiras escamas, bastante nitidas. Extremidade an- 



— 271 


terior com dilata^^o culicular. Bocca simples. Esophago claviforme. Femeas 
monodelphas, com vulva situada perto do anus. Tubo genital dirigido para 
diante. Ovos de casca delgada. Cauda afilada e conica. Machos com bolsa 
copuladora levemente asymmetrica, sem lobo dorsal individualisado. Papillas 
pre-bursaes nSo evidenciadas. Formula bursal: Raios vcntraes com curto tronco 
commum e divergentes; raio venlro-ventral nasce da base do ventro-lateral^ 
delle divergindo logo; raio ventro-lateral maior que o ventro-ventral, dirigido 
para diante, determinando uma saliencia no contomo bursal; raios lateraes com 
tronco commum, do qual se separa em priineiro lugar o lateral-posterior; raios 
lateraes anterior e m6dio com tronco commum, profundamente divergentes; I'aios 
dorsaes com tronco commum; raios dorsaes-externos delgados, nascendo um 
pouco asymmetricamente do dorsal; raio dorsal bifurcado em ramos de pontas 
bifidas. Espiculos fiiios, com aza lateral interna estriada transversalmente. Gu- 
bernaculo nSo evidenciado. Telamon presente. 

HABITAT : — Intestino delgado de roedores. 

ESPECIE TYPO : — Trichotravassosia travassosi n. sp. 

Trichotravassosia travassosi n. sp. 

(Est. 2, figs. 1-6). 

Comprimento : — Machos 3,94 a 4,60 mm. ; femeas 3,94 a 4,73 mm. 

Largura: — Machos 0,079 a 0,092 mm.; femeas 0,079 a 0,105 ram. 

Corpo com cuticula provida de linhas longitudinaes salientes e interrompidas, 
individualisando escamas bastante nitidas, que s^o estriadas transversalmente e se 
iniciam abaixo do fim do esophago c terminam a uma certa distancia do fim do 
corpo. Na regiSo csophageana c na exlremidade posterior do corpo existem sdmente 
as linhas longitudinaes salientes. Exlremidade anterior com dilata^So cuticular ce- 
phalica medindo 0,048 a 0,052 mm. de comprimento por 0,032 mm. de largura po:j 
machos e 0,048 a 0,056 mm. por 0,032 a 0,036 mm. nas femeas. Bocca simples. 
Esophago claviforme, com 0,31 a 0,33 mm. de comprimento por 0,027 mm. 
de largura nos machos e 0,30 a 0,32 mm. por 0,027 mm. nas femeas. Annel 
nervoso situado a 0,21 a 0,22 mm. da exlremidade anterior nos machos e 0,20 
a 0,22 mm. nas femeas. P6ro cxcretor e papillas cervicaes nao evidenciados. 
Intestino mais ou menos rectilineo. 

Femeas monodelphas, com vulva situada a 0,17 a 0,21 mm. da ponta da 
cauda. Ovejector com cerca de 0,13 a 0,20 mm. de comprimento. Utero com 
ovos de casca delgada, medindo 0,070 a 0,073 mnw de comprimento por 0,030 
a 0,032 mm. de largura. Tubo genital dirigido para diante. Exlremidade poste- 
rior afilada e conica, com anus situado a 0,088 a 0,096 mm, de seu apice, 
Nao existe dilata^ao cuticular globosa envolvendo a cauda, por6m a cuticula, 
no trecho comprehendido entre a vulva e o anus, se dilata levemente. In- 
testino terminado por um recto que mede 0,035 a 0,040 mm. de comprimento. 

Machos com bolsa copuladora levemente asymetrica. Papillas pre-bursaes 
nao evidenciadas. Formula bursal: Raios ventraes nascem por curto tronco, com- 
mum e sao divergentes, raio ventro-ventral nasce da base do ventro-lateral, 
delle divergindo logo, dit*igindo-se para diante e para dentro e attingindo a 
margem bursal ; raio ventro-lateral maior que o ventro-ventral, dirige-se para 
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dianle e attinge a margem bursal, onde determina uma saliencia aguda; raios 
laleraes com grande Ironco coinm'um do qual se isola cm primeiro lugar o 
lateral-posterior; raios lateraes anterior e medio com tronco commura, profim- 
damente divergentes; o raio lateral-anterior dirige-se para diante e para fora, 
altingindo a margem da bolsa; o raio lateral-m6dio dirige-se para f6ra e para 
traz, curvando-se distal mente para dcntro, nao attingindo a margem bursal; 
raio lateral-posterior nasce do tronco conimum aos lateraes anterior e medio, 
dirige-se para traz e para fdra, attingindo a margem da bolsa; raios dorsaes"com 
tronco conimum; raios dorsaes-externos dclgados, nascem do dorsal, um pouco 
asynietricamente, dirigem-se para fora e para traz, apresentando-se sinuosos em 
siia por?ao distal; raio dorsal bifurcado a 0,027 a 0,038 mm. da origem dos 
dorsaes-externos em ramos bastante divergentes, que a 0,051 a 0,059 mm. da 
bifurcaySo dorsal se dividem em 2 pontas, das quaes as extemas sSo mais 
longas e dirigidas para diante em sua porcSo distal. Espiculos amarellados, 
com 0,416 a 0,448 mm. de comprimento por 0,005 mm. de largura m4dia, 
tendo a base levemente dilatada e a ponta aguda, e possuindo uma aza lateral 
interna estriada transversalmente. Gubernaculo nao evidenciado. Telamon pre- 
sente, ovoide, com cerca de 0,051 a 0,054 mm. de conifirimento por 0,024 
a 0,027 mm. de largura. 

HABITAT; - Intestino delgado de Kannabatepmys amblyomjx (Natterer). 

PROVENIENCIA : — Angra dos Reis, Eslado do Rio — Brasil. 

Typos e colypos na collec^ao helminthologica do Inslituto Oswaldo Cruz. 

Estc genero que agora estabelccenios se aiiproxima de Acanlhosfrongylus 
Travassos, 1937, do qual se distingue pela formula bursal e, principalmente^ 
pelo aspecto do tronco dorsal; de Longistriata Schulz, 1926, se distingue pelas 
forma^Oes cuticulares escamiformes, que Ihe diio aspccto bastante peculiar, em- 
bora delle se approxime pela disiK)siyao dos raios bursaes. 

Heligmodendrlum interrogans n. sp. 

(Est. 3, figs. 1-7). 

Comprimento : — Machos 3,55 a 3,94 mm. ; femeas 4,47 a 6,49 mm. 

Largura:- Machos 0,092 a 0,105 mm.; femeas 0,002 a 0,118 mm. 

Corpo com cuticula provida de linhas e cristas longitudinaes, lateraes e 
ventraes, As vezes bosseladas. As linhas longitudinaes dorsaes se individualisam 
em escamas pouco pronunciadas, que sc tornam evidentes desde a extremidade 
cephalica e silo, assim como as cristas, fortemente estriadas no sentido trans- 
versal. Extremidade anterior com dilatacao cuticular cephalica, inedindo 0,036 
a 0,040 mm. de comprimenlo por 0,040 mm. de largura nos machos e 0,040 
a 0.048 mm. por 0,032 a 0,040 mm. nas femeas. Bocca simples. E-sophago 
claviforme com 0,27 a 0,32 mm. de comprimento por 0,022 a 0,024 mm. de 
largura nos machos e 0,36 a 0,40 mm. por 0,027 mm. nas femeas. .Vnnel ner- 
voso situado a 0,24 mm. da extremidade anterior nos machos e 0,27 a 0,28 mm. 
nas femeas. P6ro excretor mais ou menos ao nivel do annel nervoso, a 0,25 
mm. da extremidade anterior nos machos e 0,29 a 0,30 mm. nas femeas. Pa- 
pillas cervicaes nSo evideiiciadas. Intestino mais ou menos rectilineo. 
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Femeas monodelphas, com vulva de labios salientes, situada a 0,22 a 
0,35 mm. da ponta da cauda. Ovejector com 0,16 a 0,18 mm. dc comprimento. 
Utero com ovos de casca fina, medindo 0,067 a 0,081 mm. de comprimento por 
0,035 a 0,050 mm. de largura. Tubo genital dirigido para diante. Extremidade 
posterior afilada, com anus siliiado a 0,081 a 0,104 mm. do apice caudal, 
que 6 arredondado, possuindo 3 leves saliencias, da.s quaes a mediana 6 mais 
desenvolvida. A cuticula da extremidade posterior se apresenta um pouco dilatada. 

Machos com bolsa copuladora Irilobada, levemenle asymetrica. Papillas pre- 
bursaes nSo evidenciadas. Formula bursal: Raios ventraes divergentes, com curto. 
troiico commum; raio venlro-ventral dirige-se para diante e para denlro, quasi 
attingindo a margem bursal; raio vcnlro-lateral major que o ventro-ventral, di- 
rigido para diante e attingindo a margem bursal, onde determina uma saliencia 
aguda; raios lateraes com tronco commum, do qual se isola em primeiro lugar 
o lateral-posterior; raios lateraes anterior e m^dio contiguos em parte do peiv 
curso e depots divergentes; o lateral-anterior dirige-se para diante e para fdra, 
o lateral-m^dio dirige-se para traz e para f6ra, ainbos attingindo a margem 
da bolsa; raio lateral-posterior com tronco commum ao lateral-m^dio, divergente 
deste, dirigindo-se para traz e para dentro, attingindo a margem bursal; raios 
dorsaes com tronco commum; raios dorsaes externos nascem da base do dorsal, 
dirigem-se para traz e quasi attingem a margem da bolsa; raio dorsal bifurcado 
a 0,013 a 0,016 mm. da origem dos dorsaes-externos em ramos que a (),054 a 
0,059 mm. da bifurca 9 £to dorsal sc dividem emi 2 pontas, das quaes as externas, 

com o apice curvado para dentro, quasi attingem a margem da bolsa, e as 

internas, apresentando no ineio uma pequena saliencia externa, attingem a mar- 
gem bursal. Espiculos amarellados, com 0,400 a 0,448 mm. de comprimento 
pwr 0,004 a 0,005 mm. de largura mddia, apresentando a base • levemente mais 

larga e a ponta afilada e simples, sciido reuiiidos por uma aza membranosa 

interna estriada transversalmente. Gubernaculo nao evidenciado. Telamon bem 
desenvolvido, com 0,030 a 0,040 mm. de comprimento e possuindo 2 prolon- 
gamentos lateraes agudos e desiguaes. 

HABITAT : — Intestino delgado de Cercomys laurenfiiis. 

PROVENIENGIA: — Chique-Chique, Estado da Bahia — Brasil. 

Typos e cotypos na collec^ao helminlhologica do Instituto Oswaldo Cruz. 

Incluimos esta especie no genero Ueligmodeiidrimn, em caracter provisorio, 
porquanto seu tronco dorsal a afasta bastante das demais. 
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‘Estampa 1 

Longistriaia travassosi n. sp. 

— Extremidade anterior. 

— Extremidade posterior da femea, 

— Extremidade tx)sterior do macho. 

— Bolsa copuladora de perfil. 

— Raios dorsaes da bolsa copuladora. 

— Extremidade distal dos espiculos. 
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Estampa 2 

Trichotravassosia travassosi n. sp. 

~ Escamas cuticulares. 

— Extremidade anterior. 

— Extremidade posterior da femea. 

— Extremidade posterior do macho. 

— Raios dorsaes da bolsa copuladora. 

— Extremidade distal dos espiculos e telamon. 




Estampa 3 

Heligmodendrium interrogans n. sp. 

Fig. 1 — Linhas longitudinaes. 

Fig. 2 — Extremidade anterior. 

Fig. 3 — Extremidade posterior da femea. 

Fig. 4 — Delalhe da extremidade posterior da femea. 
Fig. 5 — Extremidade posterior do macho. 

Fig. 6 — Raios dorsaes da bolsa copuladora. 

Fig. 7 ~ Extremidade distal dos espiculos e telamon. 





Cestode hold-fasts 

Edwin Linton, Ph. D. 

University of Pennsylvania — U. S. A. 


[With 2 plates] 


When a sexually mature joint (])roglottis) of a cestode worm, an adult 
monogeiietic trematode, and a free-living turbellarian are compared, one with 
another, sufficient resemblances will be noted to warrant the conclusion that 
the parasitic forms have descended from free-living forms. The cestodes, how- 
ever, have become so completely adapted to a habitat within other animals 
that their developmental history is buried in a past of such vast duration 
that no [X)ssibility promises of bridging the gap which separates existing 
from extinct forms, especially since fossil forms are not in evidence. 

Of course it is quite possible that chitinous hooks of cestodes may some 
time be recognized in thin sections of cropolites, even so, but little light would 
be shed on the developmental history of the cestodes. 

As a rule, when nature adapts an organism to new environmental con- 
ditions, or to new relations to old surroundings, the necessary organs are fashion- 
ed from structures which are already present. Thus the paired fins of fishes, 
the flippers of porpoises, the legs and wings of bats and birds, the legs of 
quadrupeds and the limbs of primates are all modifications of the same 
fundamental structures in the ancestor of all vertebrate animals. 

In the case of the monogenetic trematode, the departure from the tiirbel- 
larian type necessary to fit it for the life of an eclo-parasile is not so great 
but that it can be seen to be in a measure an intermediate step between the 
turbellarian and the cestode. Furthermore, the parallelism between a typical 
digenetic trematode and the proglottis of a cestode is sufficiently close to in- 
dicate a common ancestry. 

It is customary to regard the scolex of the cestode worm as the anterior 
end. Some, ho^veve^, do not so regard it. Thus Kofoid holds that in the 
Cestodaria, the rosette, which is plainly at the posterior end, but by which 
the worm attaches itself to its host, corresponds to the scolex of the cestoda. 
If this conception is true then the strobile of the cestode might be compared 
with the strobile of the jelly-fish, Aurelia, the scolex of the cestode thus be- 
ing the morphological, as it is the functional equivalent of the rhizoid portion 
of the hydra-tuba. 

Whatever the true interpretation may be, we have in the scolex of 
cestodes a portion which has nothing corresix)nding with it in free-living flat- 
worms. A consideration of the hold-fast organs of cestode worms is of interest, 
therefore, since these structures have arisen subsequent to the adoption of a 
parasitic mode of life. 

Although in almost all cestodes there is a scolex present which bears 
some sort of means of fixation, it is inconspicuous in some, as in Ligula anti 
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Spafheboilirium. The principal organs of fixation, technically called bothria, 
arc, in the great majority of cases, four in number. In all cases the scolex 
is symmetrical. This is to be expected, since in the habitat of the cestodc, 
whether in the intermediate or the final host, there is nothing to call 
for right or left, dorsal or ventral. While it is true that a dorsal and ventral, 
and therefore a right and left, symmetry is recognized in the strobile, it 
is somewhat arbitrarily chosen, and often requires the examination of sections 
to determine. At best this dorsality and ventrality is little more than a hint 
of a far-off ancestry that lived in the open. They are characters which have 
no significance in the reactions of the cestodc to its immediate surroundings. 

In the evolution of the ccslodes from a free-living flat-worm ancestry, 
it is to bf noted that in the proglottides, the differentiations that have arisen 
have been modifications of structures already present in the ancestral line. While 
there are numberless differences in proportions and relative positions of the 
various structures, notliing new appears; ovaries, testes, yolk glands, the conv- 
plicated machinery concerned in the making and fertilization of the egg, the 
recurrence of the introvert mechanism in the copulatory cirrus, all varying in 
kaleidoscopic fashion, and accounting for a long list of species and genera, 
yet all of this congeries of forms are but modifications of a plan that was laid 
down in the free-living ancestry from which they arc descended. 

When we come to consider the hold-fast organs of the ccstodes, how- 
ever, vve find a different slate of affairs. In adapting themselves to the habits 
and habitat.s of entozoa, the free-living flat-worms did not possess organs that 
could be transformed, or moulded, into structures for fixation. Then emerged 
various hold-fasts in the shape of suckers of diverse patterns, many of them( 
provided with chilinous hookis of a great variety of numbers, form, and ar- 
rangement, but si)ecifically distinct. 

In the scolex of the cestodes, then, we recognize something arising that 
is not a modification of a structure that was present in the free-living ancestry. 
One is reminded of the changes incident to the evolution of the cetaceans from 
land mammals which adopted an aquatic habitat. The paddles, and even the 
flukes can be * accounted for as modifications of slructurcs characteristic oJ^ 
the quadruped ancestors. Hut what shall we say of the dorsal fin,, which is 
present in the porpoises .and in some of the whales? No land mammal posses- 
sed a structure which could be moulded into a dorsal fin. It would seem that the 
dorsal fin of porpoises and the hold-fast organs of the cestodes appeared, in 
some fashion, in response to the surroundings. 

Perhaps the necessary genes, or combinations of genes, were evoked by 
surrounding conditions. Plainly Chevalier Lamarck’s evolutionary concepts aYe 
at least suggested by such emergences as the dorsal fin of the jiorpoise and 
the hold-fasts of the cestodes. 

There is, however, a great difference in the subsequent history of dorsal 
fin and hold-fast, once they have appeared. The dorsal fin remains of the 
same form, differing only, and that but slightly, in its proportions. The hold- 
fast, on the other hand, differentiates into many and diverse forms. 

A few, out of the hundreds of types of scolex that have been described, 
will be sufficient to show that the same evolutionary processes, which produce 
varieties and species in animals that lead a free existence, are evidenced by 



Ihc diversity of organs of adhesion in animals which have adopted a habitat 
within other animals. 

A comparatively simple scolex, provhled with two bothria, as in the 
broad tapuworm of man, is shown in PI. 1, fig. 1. This, however, is the scolex 
of a tapeworm (Dibothrium microccphalum) from the pelagic siinfish Mola 
mala. The scolex with four prominent, unarmed bothria (PI. 1, fig. 2) is that of a 
tapeworm (Anthohothrium laciniahiml from a shark, Carcharias obscurus. 

Another selachian cestode (Rhinebothriiim cancellatnm) is .shown in PI. 
1, fig. 3. The four bothria are unarmed, but each is provided with a number 
of loculi. This cestode is from the ray, IHiinoptera cptadriloba. 

In PI. 1, fig 4, the scolex of a tapeworm (Acanthobothrinm pnulnm) from 
the sting ray, each of the four bothria is loculate, and is provided with a pair of 
two-tined hooks. Moreover, at the anterior end of each bothrium there is an 
auxiliary sucker. 

The scolex of another la]>eworm ( Tijlocephalum pinfjiie) from the ray 
Rhinoptera quadriloba, is shown in PI. 1, fig. 5. In this scrolex four suckers 
are present, somewhat as in Taenia Phe scolex, however, terminates in a re- 
latively large muscular proboscis 

The .scolex of another tapeworm f Discocephalum pileafiim) shown in PI. 1, 
fig 7, penetrates the mucous membrane of the spiral valve of its host, Charcaria.% 
obscurus, where it spreads out, acting like a mushroom-anchor I'hese cestodes are 
u.sually so firmly attached that, in order to collect them intact, it is necessary 
to dissect away the surrounding tissues. .\ holdfast of somewhat similar action 
is shown in PI. 1, fig. 6. 

A diagrammatic sketch of the scolex and pseudo-scolex of a tapeworm 
(Thijsanocephalum thijsanocephalum) from the leopard shark is .shown in PI. 1, 
fig. 8. The sketch is that of a young specimen. The inconspicuous scolex does not 
increase in size with the growth of the strobile, which may attain a length 
of a meter or more. The p.seudoscolex, when not attached to the mucous mem- 
brane of its host, contracts into a mop-like mass, which, in an adult strobile, 
may yet be 30 or more limes the diameter of the scolex. In living specimens 
attached to the mucous membrane of the spiral valve it may have a diameter 
of 25 millimeters or more. 

In PI 1, figs. 11 to 15 are shown hooiks of selachian cestodes which 
exhibit similarities and differences suggestive of orthogenesis. 

But the most highly differentiated type of cestode hold-fast is seen in 
the introverts, or proboscides, of the Tetrarlit/nchidae. PI. 2, fig. 1 is a diagram- 
matic sketch of a tetrarhynch seen in longitudinal section. These slruclure.s, 
of which there are four in each scolex, are presumably homologues of the 
suckers, or bothria, of Taenia. The hooks of these evcrsible proboscides occur 
in a great variety of patterns, shape.s, sizes and numbers, and furnish easily 
recognizable specific characteis. 

Incidentally it may be remarked that the resemblance of the mechanism 
of the introvert hold-fast of the Tetrarhijnchidae to that of the icanfhoce- 
phala is not to l>e dismissed as a case of parallel evolution, since there exist 
other reasons than similarity of hold-fast organs for regarding the Acantho- 
cephala as related to the Cestoda. 

A few' examples of tetrarhynch proboscides are given in PI. 2, figs. 2-5. 

In PI. 2, figs. 6 and 7 a peculiar cestode form is shown, from the sting 
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ray, in which the taeaiia-like scolex, instead of a rostelliim of hooks, has de- 
veloped a fascicle of tentacle-like, eversible organs. 

A remarkable pseudo-scolex is that which appears in the genus Fimbraria, 
Here the anterior region of the strobile is transformed into a broad and thin 
pennant-like structure, widest posteriorly and tapering to the anterior end, 
which terminates in a minute scolex, provided with four bothria and a rostel- 
lum armed with a circle of hooks, a type of scolex characteristic of many, 
species of avian cestodes. See PI. 2, figs. 8 and 9. 

Attention may be called here to the fact that the hold-fasts of cestodes 
in some instances have other functions in addition to that of fixation. Thus, some 
with mobile bothria, as Anihobotbrium. PI. 1, fig. 4, may act as organs of locomo- 
tion. Likewise the broadly-expanded surface exposed by the bothria of such 
genera as PhijUohothrium and Hhinebothrium^ and the pscudo-scolex of Thy- 
sanocephalum, and, perhaps, of Fimbraria^ point to parts played in the meta- 
bolism of the worm, in the way of absorption of nutriment and elimination of 
waste products. 

Only a few examples out of the vast number of known kinds of cestode 
hold-fast organs have been given in this brief account. Enough cases have been 
cited, however, to give some idea of the evolutionary diversities which have 
followed upon the adoiJtion of the parasitic mode of life. 

Plate 1 

Fig. 1 - - Dibothi ium microcephalum, from Mala mola. Length of bothrium about 
1.5 mm. Bulletin II S. Fish Commission for 1899. 

Fig. 2 — Anthobothriiim laciniatum, from Carcharias obscurus. Diameter of scolex 
about 1 mm. Report F. S. Fish Commission for 1887. 

Fig. 3 — Rhinebothrium cancrllaiiim, from Rhinoptera quailriloba^ Length of 
l>othrium 0.7 mm. Report S. Fish Commission for 1887. 

Fig. 4 — Acanthohothriiim pauliim, from Dasybatis centnira. Length of bothrium 
0.75 Him. Re|K)rt U. S. Fish Commission for 1887. 

Fig. 5 — Tylocephalum pingiie, from Rhinoptera quadriloba. Length of scolex 
1 mm. Report U. S. Fish Commission for 1887. 

Fig. 0 — Lecanicephaliim peltafum, from Dasybatis centnira. Diameter of scolex 
0.8 mm. Report II. S Fish Commission for 1887. 

Fig. 7 — Discocephalum pileatiim, from Carcharias obsciiriis. Diameter of scolex 
4 mm. Report U. S. Fish Commission for 1887. 

Fig. 8 — ThysanocephaUim thysanocephalnm, from Galeocerdo figriiius. Length 
of bothrium 0.5 mm. Report U. S. Fish Commission for 1888. 

Fig. 9 — Bothrium of same, from life. Length about 4 mm, Rejxjrt U. S, Fish 
Commission for 1888. 

Fig. 10 — Same, from alcoholic specimen, Report U. S. Fish Commission for 1888. 
Fig. 11 — Acanthobothrium pauliini, from Raja eglanteria. Pair of hooks, length 
0.14 mm. Proc. U. S. Nat. Mus., vol. 64. 

Fig. 12 — Acanthobothrium coronatum, from Raja laeois. Pair of hooks, length 
0,11 mm. Proc, U. S. Nat. Mus., vol. 64. 

Fig, 13 — P ho reio bothrium exceptum, from Sphyrna zygaena. Pair of hooks, length 
0.13 mm. Proc. U. S. Nat. Mus., vol. 64. 

Fig. 14 — Phoreiobothriiim triloculatum, from Carcharias obscurus. Pair of hooks, 
length 0.15 mm. Proc. U. S. Nat. Mus., vol. 64. 

Fig. 15 — Phoreiobothrium lasium, from Carcharias limbatus. Pair of hooks, length 
0.10 ram. Proc. U. S. Nat. Mus., vol. 64. 






Plate 2 


1 — Longiludinal seclion of tetrarhynch proboscis, diagrammatic; mb. mus- 

cular bulb; r. retractor muscle. 

2 — Totrarlujiwhus crinaceiis, from cyst in Pomotomiis saltatrix. Portion 

of jjroboscis, diameter, exclusive of hooks, 0.1 mm. Ib'oe. U. S. Nat. 
Mus., vol. 19. 

3 — Sijnbothriiim filicolle, from cyst in Dasijhatis centriira. Median region 

of proboscis, length of hook 0 0(> mm. Proc U. S Nat Mus, vol. 19. 

A — Rhinchobot hrium insigiie, from Carcliarias milberti. Near base of pro- 
boscis, diameter 0.3 mm. Proc. U, S. Nat. Mus., vol. 64. 

5 — Same Tip of probo.scis, diameter, exclusive of hooks, 0.16 mm. Proc. 

U. S. Nat Mus., vol. 64. 

6 — Parataenia medusia, from J)asijbatis cenfriira. Diameter of scolex 0.5 mm. 

Report 1 1. S. Fish Commission for 1887. 

7 — wSame. Front view of rosette of extruded tenlucidar proboscides. Sketch- 

ed from an alcoholic specimen. I{e])ort U. S. lush Commission for 1887. 

8 Fimbraria falciformis, from CJangula hijenmlis. Scolex and pseudoscolex. 
Proc. U. S. Nat. Mus., vol. 70. 

9 — Same. Diameter of scolex 0.12 mm. Proc. U, S. Nat. Mus., vol. 70. 





Sobre quatro novas especies de Sarcophagideos 
do Brasil 

(Dipt.) 

H. de Souza Lopes 

Institute Oswaldo Cruz, Rio de Janeiro — Brasii 

[Com 2 estampas] 


No presente trabalho descrevo uma nova especie do genero Nephochae- 
topteryx Towns, e Ires do genero Sarcophaga Meigen. 

GENERO NEPHOCHAETOPTFMYX TOWNSEND, 1934. 

Nephochaetopteryx Townsend, 1934, Rev. Ent., vol. 4, p. 203; Lopes, 
1936, Arch. Inst. Biol. Veget., vol. 3, n.o 1, p. 82. 

Deste genero se conhecem 7 esi>ecies, sendo quo, al6m das 6 assigna- 
ladas em 1936, verifiqiiei quo Beccaea snbaiirata Engel, 1931 (Konowia, vol. 
10, p. 142, figs. 8 e 8a) proveniente de San Jose (Norte da Argentina), per- 
tence a este genero. 


Nephochaetopteryx travassosi n. sp. 

(Est. 1, figs. 1 e 4). 

Differe das demais especies do genero pela ct)nstitui 9 ao da genitalia do 

macho. 


Macho ; — Comprimento total 7 mm. 

Cabe^a amarello-dourada, villa frontal prela e opaca com excep^So da 
parte anterior onde 6 fracamente avermclhada, clypeo cinzento e facialia muito 
escura, quasi preta. Fronte com cerca de 0,26 da largura da cabe^a. Vitta 

frontal com cerca de 0,48 da largura da fronte ao nivel da cerda frontal 

superior. Ha 6 cerdas frontaes sendo a ultima implantada no nivel do ter^o 
basal do segundo articulo antennal. Antennas escuras, segundo segmento quasi 
prelo, medindo cerca do 0,27 do comprimento do terceiro. Antennas at- 
tmgindo cerca de 0,94 da distaiicia entre a base e a margem oral. Arista 

plumosa nos 2/3 basaes, de coloracSo castanha com uma parte mediana ama- 
rella. Cerdas ocellares bem desem^olvidas, vertical externa cerca da metade 

do comprimento da vertical interna. Ha 2 cerdas proclinadas na fronte sendo a 
mais anteriormenle situada muito mais desenvolvida que a outra. Vibrissas exa- 
ctamenle ao nivel da margem oral, ha sdmente umas poucas cerdas acima das 
vibrissas, na facialia. Parafacialia com 2 ou 3 pelos na parte inferior na mar- 
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gem ocular, medindo cerca de 0,33 da distancia entre as vibrissas. Parte 
jx)sterior da cabe^a com cerdas lirelas, havendo alguns pSlos claros abaixo do 

pesco^o; ha duas series de cerdas posloculares sendo a raais inferior muito 

irregular. Tromba prela, palpos castanho-amarellados. 

Thorax; Mesoiiotum e pleuras intensameiite dourados sendo cinzenta a 
parte inferior da sternopleura. A faixa longitudinal mediana do mesonotuin ^ 
muito preta (como, alias, tambem as outras faixas) e estreitada, inede cerca de 
um ter 90 da largura das dcmais, e se alarga no escutello. As 2 faixas lateraes 

sSo anteriormente muito estreitas numa extensao muito curta e depots se alar- 

gam briiscameiite, ao nivel das cerdas imsthumeraes. Ha ainda uma faixa preta 
que occupa a regiao das cerdas supralares postsiiluraes e oiilra na parte inferior 
da notopleura. Cerdas acrostichaes e prcscutellar ausentes; 2 dorsocentraes post- 
suturaes tongas acompanhadas do 2 outras muito meiiores; 2 on 3 dorsocentraes 
presuturaes pequenas; 3 humeraes, 1 poslhumeral ; 3 supralares; 2 intralares; 
2 notopleuracs, 2 lateraes no escutello, um par reduzido preapical; apicaes au- 
sentes; ha 3 esternopleuraes e cerca de 5 na serie de hypopleuraes. A pro- 
pleura <5 nua como o proesterno. 

Abdomen : segundo tergito preto dorsalmente com pollinosidade amarella 
do lado. Segmentos 3 a 5, ([uaiulo vistos dorsalmente, com 3 Iriangulos prelos 
e brilhantes situados com a base para a parte posterior do tergito, sendo que 
o mediano attinge a parte anterior, o restante coberto de pollinosidade ama- 
rellada; vistos lateralinente, a parte preta occupa quasi todo o dorso do seg- 
mento; lateralinente o tergito 6 quasi que inleiramenlc coberto de pollen ama- 
rello Primeiro segmento genital e.scurecido com a parte posterior amarcllada, 
segundo segmento com o centre preto brilhante c com os lados amarellados. 
Os tergitos 2 a 4 teem cerdas em toda a margem, uin pouco mais longas que 
as que cobrem os tergitos. O quinto tern uma serie de cerdas erectas. Os es- 
ternitos 2 e 3 silo recobertos no centre de pelos muito loiigos e claros, la- 
teralmenle teem pelos curtos. O quarto tern pelos curios e pretos occupando 
uma faixa mediana longitudinal com cerca de 1/3 da largura do esclerito, tendo 
as paries lateraes sdnieiite pelinhos claros e esparsos. O quinto esternito tern 
uma feiida mediana pouco nitida e nas extremidades um tuberculo pouco ac- 
centuado. Forceps pretos e afinados para o apice. Penis voluinoso, com o apice 
arredondado e varias forina^Oes na face anterior. 

Patas muito pretas, a face externa do femur do primeiro par 6 nitida- 
mciite amarcllada. I'emur anterior com uma fileira de cerdas dorsal e outra 
ventral, havendo na parte superior da face anterior uma serie de cerdas 
menores; femur m^dio com duas cerdas no meio da face anterior, face pos- 
terior com 2 cerdas preapicaes; a face ventral junto ao bordo posterior tern 
apicalmeiite um cteiiideo com 4 ou 5 fortes espitilios depois uma serie de 6 
ou 7 cerdas de tamanhos diversos c, liniitando o ter^o basal uma cerda muito 
longa que 6 maior do que a largura do femur; femur posterior com uma 
cerda preapical na face posterior e outra na face dorsal seguida de uma serie 
de cerdas espa^adas, face ventral com uma serie de cerdas sendo que a cerda 
mais proxima do apice 6 mais longa que a largura do femur. Tibia anterior 
com uma cerda na metade basal da face anterior e uma outra na metade 
apical da face posterior. A tibia media tern 3 cerdas na face posterior. Tibia 
posterior com 2 cerdas na face anterior, 2 na face posterior e uma na me- 
tadc apical da face ventral. 

Azas hyalinas, infuscadas no apice; r^ com cerdas em toda a extensSto; 
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r 4r-|-5 coni cerdas at<S uin iwuco depois da nervura transvervsa. Curvatura dc fii I 
potico accentuada. Calypteros amarellados. 

HOLOTYPO: — 1 macho da Gavea, Rio de Janeiro, 29. 7. 1937, H. S. 

Lopes leg. (deiitro de casa). 

Denoniino esta especie em homeiiagem ao men mestre Prof. L. Travassos. 

Sarcophaga crispula n. sp. 

(Est. 1, figs. 2, 3 e 6). 

Esta especie difl'ere das demais pela coiistitui^ao da genitalia do macho 
e por apreseiitar o quinto esteruito, no mesmo sexo, com iima fornia^So 

mediana. 

Macho Compriniento total 8 a 12 mm. 

Face, tVoiitc e orbitas postoculares douradas, scndo <iue a fronte tein 

tonalidade nitidamente mais fraca que a face; parte posterior da cabe^a 

cinzenta com tonalidade dourada niiiito pouco visivel. Fronte com cerca 
de 0,22 da largura da cabe?a. Vilta frontal preta, medindo 0,35 da 
largura da fronte. Cerdas ocellares reduzidas; verticaes externas ausen* 
tes, verticaes internas longas, sendo a rcgiilo enlrc ellas nitidamente pra- 
teada. Frontalia e parafacialia com peciuenos })elos nas orbitas oculares. Ila 
9 a U) <!crdas frontaes; as mais inferiormente sitnadas estito no Jiivel da me- 
tade do segundo segmento antennal, attingindo em algims exemplares o teryo 
apical. Antennas escuras, o segundo segmento nitidamente mais escuro ([uc o 
tercciro; o segundo segmepto iinede cerca de 0,53 do comi)rimento do 
terceiro que atlinge aos 0,8 da distaiicia desde a ba.se das antennas ao 
nivel das vibrissas que se aebam situadas logo acima da rnargem oral. Para- 
facialia corn 0,43 [da distaiicia enlrc as grandes vibrissas. Facialia com 
pelos [lequenos no ter^o inferior. Parte posterior da cabe^a com 3 series de 
cerdas prelas, superiormente com cerdas claras e inferiormente com pelos cla- 
ros loiigos. 

Thorax: llumero, niesopleura e metapleiira fracamente aniarellas. Ha 3 
cerdas humeracs; 1 posthumeral; 3 supralai’es postsuturaes e 1 presutural; 2 
iutralares; 2 dorsocenlraes postsuturaes havendo em alguns exemplares mais 
lima ou duas cei'das pequeiias anteriorcs; 2 ou 3 irequenas cerdas dorsocentraes 
presuturaes; acrostichaes ausenles, prescutellar pequena. lla 2 pares de mar-' 
gmaes escutel lares e urn par apical pouco descnvolvido. 

Abdomen cinzento sem reflexos dourados; segundo e terceiro tergitos 
somente com cerdas lateraes, quarto com mit par mediano e quinto com uma 
serie de cerca de 16 cerdas em toda a rnargem. Esteriiitos I a 4 com pelos 
prelos mais desenvolvidos nas margens posleriores; quinto esternito profunda- 
mente fendido e com uma forraa^fio longa mediana que tern cerdas fortes na 
parte posterior e uma lermma^ao preta e sem pelos. Nunca observei lal for- 
ma^ao em nenhuma das especies que examinei; somente esta especie e S. crispina 
n. sp. teem tal constitui^ao no quinto esternito. Segmentos genitaes vermelhos, 
o primeiro com pollinosidade dourada niima faixa estreila apical e com uma 
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serie de cerca de 6 cerdas immediatamenle antes desta regiao dourada, o resto 
do segmento 6 recoberlo dc pelinhos pretos como o segimdo segmento. For- 
ceps com uma parte basal vennelha e recoberta de p61os longos, extraordi- 
nariameute dobrado no meio e coin o apicc preto e brilhante. Pe^a accessoria 
avermelhada e penis muito desenvolvido. 

Patas pretas, as tibias, principalmente as posteriores sao um pouco aver- 
melhadas. Femur m^dio com 5 a 0 cerdas pouco desenvolvidas no meio da 
face anterior; femur posterior com uma serie de cerdas dorsaes e umas pou- 
cas cerdas logo abaixo destes na face anterior; na face ventral as cerdas sSo 
muito reduzidas, sendo apenas bem visiveis as 2 ou 3 apicaes. Tibia anterior 
com 2 cerdas basaes na face anterior e uma logo abaixo do meio da face pos- 
terior; tibias m4dias com uma cerda mediana na face anterior e 2 na face pos- 
terior. Tibia posterior com 2 cenlas na face anterior, 2 na posterior e uma 
preapical na face ventral. 

Azas hyalinas, por vezes um pouco infuscadas nas nervuras; r^ sera 
cerdas, r 4 -j- 5 com cerdas ale 2/3 da distancia da sua base d nervura transversa. 
Calypteros braiicos, leitosos, sem nenhuma mancha escura. 

Femea; — Semelhante ao macho. 

Fronte cerca de 0,27 da largura da cabe^a. Ha 2 cerdas proclina- 
das na fronte, a cerda vertical externa mede cerca de metade da vertical 
interna. 

A tibia anterior tein 3 cerdas antes do meio na face anterior; o femur 
mddio tern cerca de 4 cerdas fortes na face anterior; a tibia mddia lem 2 
cerdas longas na face anterior c 3 menores na posterior. Cerdas apicaes do es- 
cutello ausentes. 

HOLOTYPO; — Macho do Rio dc Janeiro, 2 1935, 

ALLOTYPO: — Femea do Rio de Janeiro (Jacardpagud) 9. 932. 

PARATYPOS: — 1 macho de S 931, 2 machos de 9. 931, 4 machos de 
11. 931, 8 machos de 12. 931, 1 nifacho de 1. 932, 2 machos de 2. 932, 

1 macho e 1 femea de 6. 932, 2 machos de 8. 932, 3 machos e 1 femea 

de 9. 932; 1 macho de 1. 934, 1 macho de 2. 935, (i machos de 7. 936, 

1 macho de 29. 4. 936 e 1 machio de lU. .5. 936, todos do Rio: de Ja- 
neiro; 2 machos dc 3. 12. 932, de Pinheiros, E. de S. Paulo. 

Esta especie se cria facilmente cm came ou agar-soro e obtive larvas 
a 31. 8. 932, pupas a 7. 9. 932 e adullos a 23. 9. 932. 

Sarcophiiga crispina n. sp. 

(Est. 1, fig. 5; est. 2, figs. 1 e 2). 

Muito proxima de S. crisjmla, n. sp. differindo pela conslilui^do da geni- 
talia do macho e do 5.° esternito abdominal. 

Macho: — Comprimento total 9 a 13 mm. 

Face, fronte e orbitas oculares posteriores amarellas sendo o vertex 
mais claro. Parte posterior da cabe^a cinzcnla lendo alguma tonalidade ama- 
rellada ein alguns exemplares. Fronte com cerca de 0,22 da largura da ca- 
be^a. Yitta frontal escura, oi>aca, com cerca de 0,44 da largura da fronte 
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ao iiivel da cerda frontal superior. Cerdas ocellares reduzidas,. vertical externa 
ausente. Frontal ia e facialia com poucos pelinhos, sendo que em algims exem- 
plares a facialia tern pelos bem fortes junto as orbitas oculares. Ha 9 a 11 
cerdas frontaes sendo as 3 ou 4 inais inferiores nitidamentc divergentes e a ul- 
tima attinge o nivel do ter^o apical do segundo segmento da antenna. Antennas 
escuras, o segundo segmento mede cerca de 0,3 do comprimento do ter- 
ceii*o que attinge os 0,83 da distaiicia desde a base ao nivel das vibrissas, 
que se acham situadas logo acima da margem oral. Parafacialia com 0,45 
da distancia entre as grandes vibrissas. Facialia com pelos at6 um pouco acimai 
do meio. Parte posterior da cabe^a com 3 series de cerdas pretas sendo os pdlos 
da melade inferior, claros. 

Thorax : Humero, mesopleura e metapleura fortemente amarellados. Ha 
3 cerdas humeraes, uma posthumeral, 3 supralares postsuturaes e uma presutu- 
ral; 2 inlralares; 2 dorsocentraes postsuturaes havendo por vezes inais 1 ou 2 
muilo reduzidas; 2 ou 3 presutiiracs dor.socentraes pouco notaveis, acrostichaes 
ausentes, prcsculellar pequena. I la 2 pares de fortes cerdas marginaes do escu- 
tello e um pequeiio par apical cruzado. 

Abdomen cinzento sem pollinosidade amarella. Tergitos 2 e 3 sdmente 
com cerdas lateraes, l.o com um forte par mediano e 5.o com uma serie de 
cerca de 20 cerdas em toda a margem Ksternitos 1 a i com pfilos finos o 
esparsos sendo mais longos na margem posterior; 5® esternito profundamente 
sulcado mas com uma proluberancia mediana <iue lerniina em 2 pontas. Seg- 
nienlos genitaes verinolhos; o primeiro tern a l)ase escurecida, uma serie dq 
6 cerdas preapicaes c entre estasi e a margem imsterior uma regiSo intensamente 
dourada; o segundo 6 intciramente brilhanlc e tern pelinhos prelos esparsos. 
Forceps pretos, fortemente chilinizados, com uma parte basal coberta de p41os 
muito longos, medianamente muito curvo e com fortes espinhos e apicalmente 
agudo e curvo. I^eya accessoria larga e achalada. Penis grande e com forma^Oes 
diversas anterior men te 

Patas pretas. Femur imSdio com 3 a 4 cerdas no meio da face anterior; 
face ventral com poucas cerdas e apicalmente sem ctenideo. Femur posterior 
com cerdas muito longas na face dorsal, algumas cerdas mais curtas na face 
anterior e somente 3 cerdas ai)icaes na face ventral. Tibia anterior com uma 
cerda pouco depois da base na face anterior e uma preapical na face posterior. 
Tibia media com uma cerda mediana na face anterior e 3 na face posterior. 
Tibia posterior com 2 cerdas median as afastadas nas faces anterior e posterior e 
uma preapical na face ventral. 

Azas hyalinas, r 1 nua, r 4 -f- 5 com cerdas at6 a melade da distancia quo 
vae da base at6 a nervura transversa. Calypleros Francos. 

Femea; — Comprimento total 9 mm. 

Fronte com cerca de 0,62 da largura da cabc^a. Escutello com cer- 
das apicaes reduzidas e muito afastadas. Quinto esternito abdominal muito mais 
largo que os demais. 

Tibia anterior com 3 cerdas na metadc basal. Tibia mediana com 2 cer- 
das na face anterior e uma cerda muilo longa na face ventral. 

HOLOTYPO: — Macho do Hio de Janeiro, 7.935. 

ALLOTYPO; - Femea da mesma localidade (oblida de cultura) 8. 935, 

PARATYPOS ; — 2 machos do Rio de Janeiro, H. S. Lopes leg. 12. 931 ; 
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2 machos de 9. 932; 1 macho 9. 931; 2 machos e 2 fcmeas de 7. 935; I 

macho de 8. 935; 1 macho de 3. 935; 3 machos de Angra dos Reis, prof. 
L. Travassos leg., 12, 932; 1 macho de Jussaral, Angra dos Reis, prof. L. 
Travassos, Oilicica e J. Lins leg., 12. 934; 2 machos de Jussaral, Angra dos 

Reis, Peiiido leg., 4. 931; 1 macho da Rcpreza Camorim, Rio de Janeiro, 1 
933; 2 machos da Tijiica, Rio de Jailciro, Seabra leg., 1. 933; 1 macho do 
Corcovado, Rio de Janeiro, L. Travassos Filho leg., 1. 932; 1 macho do Cor- 
covado, Prof. A'. M*. da Cosla Lima leg, 3. 932; 1 macho de Botafogo, Ha- 
roldo Travassos leg. 2. 931; 2 machos do Rio de Janeiro, I). Mcndcs leg., 1 
macho de Japuhyba, Angra dos Reis, 1) Mendes leg.; 1 macho de Sfio Paulo (Ca- 
jjilal) J. Lane leg. e 1 macho de S. Jose dos Cainjxjs, H. S. Lopes leg. 10. 
933. 

Oblive lima cultura desta especie ein gelose -|- soro normal de cavallo 
com larvas a 19. 7. 935 e 3 adultos a 19. 8. 935. 

Sarcophaga epinielia n. sp. 

(Est. 2, figs. 3 e 4). 

Muilo scmelhaiite a S. coUusor Curran & Walley, 1931 e S. addenda 

Lopes, 1935 cliff erindo iirinciiialmente pela conslitui^ilo do forceps. 

Macho : — Comprimento total 12 mm. 

Cabc^a dourada, parte posterior com alguns tons cinzentos. Fronte com 
cerca de 0,18 da largnra da cabeya; superiormente escurecida, ao nivel 

da cerda frontal superior. Vitta frontal muito preta e opaca, medindo 0,5 

da largura da fronte Cerdas ocellares rediizidas, mal se differenciando dos de- 
mais pelos da regiAo. Cerdas verlicaes externas auseiites; verticaes internas lon- 
gas, sendo a regiAo entre estas ultimas coberta do pollen prateado, que pode 
sei* substituido jior uina colorac^'Ao inais dourada cm exemplares de cabeya muito 
fortemente dourada. Fronlalia com peqiienos pelos nas orbitas ocularcs. Ha 
9 a 11 cerdas frontaes que alcan<;am iiiferiormente a ter^a on metade basal 
do 2.0 articulo antennal, 0 2° articulo das antennas e preto on pardo muito 
escuro, o 3.o t* pardo claro; <j 2.o articulo mede cerca de 0,4 do compri- 
mento do 3.»o c -as antennas occupam 0,8 da distancia ate o nivel das 

vibrissas que sc achain situadas logo acinia da margem oral. Parafacialia com 
pecpieuos pelos nas inargens oculares, medindo cerca de 0,45 da distauc<ia 
entre as grandes vibrissas. Parte posterior da cabe^a com uma serie de cer^ 
das postoculares e logo abaixo 2 series de cerdas preta s dispostas irregular- 
meiite; os demais pelos sAo amareltos. 

Thorax: faixas dorsacs muito nitidas niesino no escutello, onde a faixa 
mediana 6 muito larga. Humero, propleura, mesopleura e pteropleura amarella- 
dos, o restante cinzcnto. 11a 2 fortes cerdas dorso-centraes post-suturaes, pre- 
suturaes ausentes; acrostichaes representadas apeiias pela prescutellar; humeraesi 

3 ou 4; supralares 3; intralares 2; uma supralar presutural; esternopleuraes 3 

quasi na mesma linha recta; ha 3 pares de lateraes escutellares, um pequeno 

par apical. 

Abdomen cinzento 'amarellado; mais fortemente amarello Ao ultimo ter- 
gito. O 2.0 e o 3.0 tergitos teem schnente cerdas lateraes; o 4.® tern um par 
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mediaiio e o 5.o uma serie de ccrca de 12 ccrdas em loda a inargem. Esler- 
nitos 1 a 4 quasi niis, o 4 o teni uma serie de cerdas longas na rnargem pos- 
terior c o 5.0 e lilo iargamenlc fumtido <jue a feiida tom a largura do 4.o 
eslernito. Scgmeulos genitaes verinelhos, o l.o escurecido na metade basal e 
coberto de pollinosidade dourada na nieladc apical. Ambos sSo cobertos de 
pelos regularmente dispostos e do rnesmo comprimento. 

Patas prelas. Femur anterior coin ccrdas na face dorsal e ventral sendo 
estas ultimas mais longas que o diaineiro do femur; femur mddio com 2 
cerdas preapicaes na face posterior, 5 on (i cerdas ein serie no ineio da face 
anterior e 2 series na face ventral sendo que a mais posteriorinentc situada so 
transforma em forte ctenideo (com cerca de 5 cspinhos) no apice. Tibia an- 
terior com 2 cerdas basaes na face anterior; tibia nuSdia com uma forte cerda 
mediana na face anterior e outra hem mcnor na face posterior; tibia posterior 
com 3 fortes cerdas na metade basal da face anterior; 1 prcapical na face ven- 
tral e 2 medianas na face posterior. 

.\zas hyalinas, espinho costal reduzi<lo, r I .sem cerdas, r t !- 5 com cerdas 
al6 2/3 da distancia entre a base e a nervura transversa. 

HOLOTYPO: — Macho de Sao Paulo (Capital). 

PARATYPOS: — 4 machos de Lussanvira (S. Paulo) e 1 macho de En- 
genheiro L-efevre (E. de S. Paulo), todos recebidos do Prof. S. B. Pessoa, da 
Faculdade de Medicina de S. Pauio. 



Estampa 1 

Fig. 1 — Nephochaetopterijx travassosi n. sp., genitalia, vista lateral. 
P'ig. 2 — Sarcophaga crispiila n. sp., genitalia, vista lateral. 

¥ig. 3 — Sarcophaga crispula ii. sp., genitalia, vista dorsal. 

Fig. 4 — N ephochaetoptenjx travassosi ii. sp., genitalia, vista dorsal. 
Fig. 5 — Sarcophaga crispina n. sp., 5.® esternito do macho. 

Fig. 6 — Sarcophaga crispula n. sp., 5.0 esternito do macho. 




Estampa 2 

Fif^. 1 — Sarcophaf/a crispina n. sp. Genitalia, vista dorsal. 

Fig. 2 — Sarcophaga crispina n. sp. Genitalia, vista lateral. 

Fig. 3 — Sarcophaga cpimvlia n. sp. Genitalia, vista dorsal. 

Fig. 4 — Sarcophaga epimelh n. sp. Genitalia, vista lateral. 





Contribuigao ao conhecimento do genero Neivamyia 
Pinto et Fonseca, 1930 e descrip^ao de 
uma nova especie 

(Diptera: Muscidae) 

H. de Souza Lopes e O. Mangabeira Filho 

Instituto Oswaldo Cruz, Rio de Janeiro e Instituto de Pathologia Experimental 
do Norte, Pard - Brasil 

[Com 4 estampas] 


O Prof. Samuel B. Pessda leve a gentileza de nos enviar recentomento 
2 exemplares machos de uma rnosca hematophaga que vcrificamos ser uma, 
nova especie do genero Neivamyia. Foram capturados cm Oulubro de 1936 pelo 
Snr. C. Woronlzow em Manacapuru, Eslado do Amazonas. 

O genero Neivamyia comprehcnde actualmente 4 especies, todas neotropi- 
cas, sendo que, de duas dellas, somente o macho e conhecido: N. Intzi Pinto & 
Fonseca, 1930, do sul do Brasil; N. flavicornis (Malloch, 1928}, de Surinam e 
Trinidad; N. latifrons Malloch, 1932, de Iquitos (Peru; e Belem (Pard) e a 
especie que descrevemos no presente Irabalho. 

Neivamyia iulzi Pinto & Fonseca, 1930. 

Neivamyia liitzi Pinto & Fonseca, 1930, pag. 24, est. 1 a 3. 

Neivamyia lutzi Borgmeier, 1931, pag. 224, fig. 1. 

Neivamyia lutzL Pinto, 1931 (a), pag. 19. 

Neivamyia lutzi Pinto, 1931 (b), pag. 248. 

Neivamyia lutzi Pinto & Fonseca, 1931, pag. 261. 

Neivamyia lutzi Townsend, 1931, pag. 479. 

Neivamyia lutzi Malloch, 1932, pag. 429. 

Neivamyia lutzi Pinto & Lopes, 1933, pag. 78. 

Neivamyia lutzi Townsend, 1935, pag. 128. 

Neivamyia lutzi Townsend, 1937, pag. 27. 

Malloch, em 1932, e Townsend, em 1931 consideram os typos de N. 
lutzi e N. flavicornis como exemplares de uma mesma especie. Townsend, em 
1935 e 1937, distingue estas duas especies, sendo a differen^a enti^ a largura 
da frontc sufficiente para separal-as. Aldm disso, depois do coflhecimento de 
N. travassosi n. sp., que apresenta colora^do muito mais escura que N. lutzi e, 
como d de crer que se encontre em N. flavicornis, d justa a observa^do de 
Aldrich transcripta no trabalho de Townsend (1931) quando se refere ao exame 
dos exemplares de N. flavicornis, comparando-os com a descrip^do de N. lutzi 
feita por Borgmeier: 
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« they do not have as much yellow on the thorax as Frei Borg- 

meier gives — only the humeri and a little space below are yellow ». 

N. lutzi se apresenta com unia colora^So muito clara e a regiao amarella 
'e muito extensa. Damos descnhos da cahe^a em duas posi?Oes, e detaihes 
da genitalia do macho. 

Neivamyia flavicornis (Malloch, 1928). 

BdelloJanjnx flavicornis Malloch, 1928, pag. 318. 

Neivamyia flavicornis Malloch, 1932, pag. 429. 

Desta especie s6 se conhecem 3 cxemplares, da Guyana Ilollandeza e 
de Trinidad. No presente trabalho reproduzimos as duas figuras de cabe^a 
publicadas jjor Malloch em 1932. 

Neivamyia latifrons Malloch, 1932. 

Neivamyia latifrons Malloch, 1932, pag. 431. 

Esta especie facilmente se distingue das denials pela presen^a de cerdas 
proclinadas da fronte, cm ambos os sexos. 

Neivamyia travassosi n. sp. 

Esta especie se approxima de N. flavicornis Malloch, differindo principal- 
mente pela maior largura da fronte em rela^ao a cabega e pelo segmentfo 
apical da tromba, (lue e mais curto <iue a altura do olho. Comparando-se os 
desenhos da calie^a desta especie com as (j[ue acpii reproduzimos da de flavi~ 
cornis vcrificam-se facilmente cstas differen^as. 

Macho: — Comprinienlo total: 6 mm. 

Cabc^a com polinosidade ainarello-pallida Fronte com cerca de 0,119 da 
largura da cabeya. Yitta frontal preta, opaca, com cerca de 0,37 da largura da 
fronte ao nivel do ocello anterior. Cerdas ocellares bem desenvolvidas ; vertical 
externa pouco mais longa que as demais cerdas postoculares. Parafacialia sem 
pelos junto as orbitas oculares. Frontalia sem pelinhos. Ha 10 a 11 cerdas 
frontaes sendo (fue a mais inferionnente situada attinge a base da lunula, 
n3o divergenles inferiormeiite. Antennas amarclladas, o 1.° e a base do 2.° 
articulo escurecidos. O 2.o articulo nicdc 0.31 do comprimento do 3.o que at- 
tinge 0,91 da distancia entre a base das antennas e o nivel das grandes 
vibrissas, que se acham na margem oral. Parafacialia com 0,13 da distancia 
entre as grandes vibrissas. Facialia com 2 ou 3 pdlos junto as vibrissas. Arista 
plumosa com raios esparsos tendo, 7 a 8 superiores c sdmentc 3 inferiores. Parte 
lK)slerior da cabeya cinzenta, fracamente amarellada, a metade superior abaixo 
da serie de cilios postoculares quasi nua com ixiuoos pelos pretos; a metadiCi 
inferior com maior numero de pedos pretos e alguns pelinhos claros junto a 
margem buccal. Palpos amarellos alaranjados, bem mais escuros que as anten- 
nas, cobertos de pelos fortes dorsal mente, com 3 cerdas bem fortes apicaes e 
cerca de 5 p61os longos na face ventral. Em posiySo de repouso o palpo nSo 
attinge o apice da tromba. Tromba castanha com o apice e a base escurecidos* 

Thorax escuro com 5 faixas longitudinaes ennegrecidas ; a faixa mais cen- 
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tral € bem visivel, larga junto ao esciilello, eslreitando-se para a parte anterior- 
indo terminar num ponto. De cada lado ha 2 faixas muito juntas, a mais in- 
terna ao nivel das cerdas dorsocentraes, a mais externa ao nivel das cerdas intra- 
lares. A regiao entre estas faixas apresenta uma polinosida(ie fracamente ama- 
rellada, por vezes pouco nitida. No centre ha uma regiao escurecida, ao ni- 
vel da sutura transversa do mesonoto, onde a colora^ao das faixas se confunde 
com a do mesonoto. Pleuras apresentando polinosidade um pouco mais fraca 
do que a do thorax, por vezes com tons fracamente pratcados. fla 2 cerdas 
hnmeraes, 1 posthumeral, 2 supralares j>ostsuturaes e 1 presutural; 1 intralar; 
3 dorsocentraes postsuluraes sdmente a mais posterior bem desen volvida; pre- 
suturaes dorsocentraes e acrostichaes ausentes; prescutellar presente. Ha 2 pares 
de cerdas marginaes do escutello e 1 par apical. Duas cerdas esternopleuraes; 
propleura nua e proesterno com p61os pretos. 

Abdomen cscuro com polinosidade amarellada, principalmente na metade 
basal dos lergitos. O tercciro tergito apresenta uma niancha mediana preta, 

0 quarto 2 maiichas lateraes. Lateralmente a polinosidade e por vezes cinzenta. 

Azas hyalinas, fracamente enfuscadas. Nervura r 1 nua; r 1-5 com cerdas 
na base, sendo que num dos exeinplares existe somente 2 cerdas em ambas 
as azas; no outro uma das azas tern 5 ccnlas (pie occiipam o tergo basal da 
distancia entre a base na nervura e a nervura transversa (r-m). Na oulra aza; 
r 4-5 tern cerdas na quarta parte da distancia (pie vae da base a nervura trans- 
versa e mais uma cerda ([ue marca (piasi o meio desla distancia, havendo 
al6m desta, uma outra na parte apical na nervura, Balancins amarcllos. 

Palas castaiilio-escuras. Coxa anterior apresentando {lolinosidade amarella 
Apices dos femures e as tibias mais claras. Femur anterior com 2 scries de cer- 
das, uma dorsal e outra ventral, sendo (pie as desta sfio muito mais longas (pic 
as da serie dorsal. A face posterior, na sua metade superior, apresenta 2 si'ries 
de cerdas mais ou inenos regulares, sendo lisa a metade inrerior. () i'emiir 
m6dio apresenta 3 cerdas longas, medianas, na face anterior; 2 cerdas pre- 

apicaes na face posterior, e 2 ontras proximas na base, na face ventral. O 

femur posterior apresenta uma serie de cerdas na face dorsal, uma cerda longa 
c delgada preapical na face inferior e uma outra muito fina, perto da base. 

HOLOTYPO e PAUATYPO na collec^So do Institiito Oswaldo Cruz orga- 
nizada pelo prof. Cesar Pinto, n <> 884 e 885. Capturados cm Manacapurii, 

no Estado do Amazonas (Brasil) cm Outubro de 1930, por C. Worontzow. 

Chave para a deterniiiia^*ao clas espeeies de inoscas henialophagas 
do genero Neivaniyia aulochlones da Regiao iieo-tropica, baseada nos 

exeniplares machos. 

1. Ambos os sexos com cerdas orbitarias proclinadas na frontc. 

Neivamyia latifrons Malloch, 1932. Peru (Iqiiitos) e Brasil (Es- 
tado do Para). 

1 a. Machos sem cerdas proclinadas na f route 2. 

2 (la). Fronte do macho mediiido menos de 1/10 da largura da cabe?a. 

Est. 1, figs. 3 e 4. Neivamyia flavicornis (Malloch, 1928). Guyana 
hollandeza. 

2 a. Fronte do macho medindo mais de 1/10 da largura da cabcfa 


3 . 
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3 (2 a). Proboscida medindo cerca do comprimento da altura maxima do 
olho. Est, 1, figs. 1 e 2. Est. 3, figs. 1 c 2. Neivamyia luizi 
Pinto & FI. Fonseca, 1930. Brasil (Est. do Rio, S. Paulo). 

3 a. Proboscida mais curta do que a altura maxima do olho. Est. 

1, figs. 5 e 6. EuSt. 3, figs. 3 e 4. NeiiMimyia trauassosi n. sp., 
Brasil (Est. do Amazonas). 
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Estampa 1 

Hg. 1 — Perfil da cabe^a do macho de Neivamyia luizi. Original. 

Fig. 2 — Cabega vista de frente do macho de Neivamyia luizi. Original. 

I'ig. 3 — Perfil da cabe^a do macho de Ncivantyia flavicornis. Segundo Malloch, 

1932. The Ann. Mag. Nat. Hist. IX. Tenth Ser., p. 430. 

Fig. 4 — Cabe^a vista de frente do macho de Neivamyia flavicornis. Segundo 
Malloch. 1932. 

Fig. 5 — Perfil da cabega do macho de Neivamyia travassosi. Original. 

Fig. 6 — Cabe^a vista de frente do macho de Neivamyia travassosi. Original. 
As figs. 1, 2, 5 e 6 foram feitas na mesma escala. 




Eslampa 2 

Fig. 1 — l{yix)pygio do macho, visto dc perfil, de Neivamijia travassosi. Ori- 

ginal. 

Fig. 2 — Hypopygio do macho, visto de frcntc, de N civamijia Iravassosi. Ori- 

ginal. 
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EST. 2 



Lopes & Mangabeira : Oenero Neivarnyia. 


Estampa 3 

Pig. 1 — Detalhes do hypopygio do macho dc Nrii>amyia luizi, visto de perfil^ 
Original. 

Fig. 2 — Detalhes do hyix)pygio do macho de Neivamyia luizi, visto de frente. 
Original. 

Fig. 3 — Detalhes do hypopygio do macho de Neivamyia travassosi, visto de per- 
fil. Original. 

Fig. 4 >— Detalhes do hypopygio do macho de Neivamyia travassosi, visto de 
frente. Original. 





Estampa 4 

Fig. 1 — Anleiina clc Neivamijici fraimssosi. Original. 

Fig. 2 — Extrcmiclade do penis de Neivamyia Iravassosi (vista ventral). Original 





A New Species of Trematode, Prosthodendrium 
travassosi, (Lecithodendriidae) from a Minnesota bat 

Italph W. Macy 

College of St. Thomas, St. Paul, Minnesota -U. S. A. 

[With 1 plate] 


The following new species of fluke was found to occur rather com- 

monly in the intestine of the big brovvm bat, Epleaicm fiisciis^ in Miiuiesola In 
this description, the measurements refer to the type specimen. 

Prosthodendriiiin travassosi n. sp. 

(Plate 1, figs. 1-2). 

Specific diagnosis: - Prosthodendrium. — Body elongate, flask-shaped, 
aspinose, 0.87 mm. long by 0.5 mm), wide. Oral sucker subterminal, 0.085 mm. 
in diameter. Ventral sudjter 0.08 mm. in diameter, slightly pre-etjuatorial. Pha- 
rynx 0.037 mm. wide by 0 033 mm. long. Oesophagus 0.1 to 0.2 mm. long, 

thus being more extensive than usual for a member of the genus. Intestinal 

ceca short and reaching prostate mass, but not quite touching testes. Testes 

oval, 0.15 to 0.17 mm. long, j)artially or entirely posterior to ventral sucker. 
Prostate mass 0.14 mm. wide by 0.08 mm. long, (ienital pore opening directly 
from prostate mass. Ovary ovate, partially or entirely jmstcrior to ventral 
sucker, filling most of the region between the testes, 0. t8 mm. wide by 0.13 
mm. long. Vitelline glands bilateral, situated posterior to the intestinal (^eca and 
overlappuig the testes. Uterus largely filling the posterior portion of tlie body. 
Kggs 0.012 mm. wide by 0.023 mm. long. 

HOST: — Zsp/e.s/cws fuscus (Peauvois). 

LOCATION: — Intestine. 

LOCALITY : — United States (St. Paul, Minnesota). 

TYPE SPECIMEN: — U S. Nat. Mus. Helm. Coll., paratypes, author’s 
collection. 

This fluke differs from other members of the genus as follows: — 
oral sucker aspinose separates it from P. orospinosa (Bhalerao, 1926 a); vitel- 
line follicles not extending to oral sucker distinguishes it from P. swansoni 
Macy, 1936; testes larger than ventral sucker separates it from P. pgramidum 
(Looss, 1896), P. ascidia (Van Beneden, 1873), P. hizonicum (Tubangui, 1928), 
P. longiforme (Bhalerao, 1926), and P. urna (Looss, 1907); ovary partially or 
entirely posterior to acetabulum separates it from P. cord if or me (Braun, 1900), 
P. nauiculum Macy, 1936, and P. chilostomiim (Mehlis, 1831); suckers subcqual 
separates it from P. dinanatiim (Bhalerao, 1926 b); ovary larger than ventral 
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sucker separates it from P. lilipiitianum (Travassos, 1928); and vitellaria ex- 
tending well over testes distinguishes it from P. macnabi Macy, 1936. 

A key to the species of the genus, and references to the literature have 
been given by the writer in a i)revious publication (Trans. Amcr. Micro. Soc., 
1936, 55 (3) : 352-359). 


Plate 1 

Fig. 1 — Prostliodendriiim travassosi. Type, drawn with aid of camera lucida. 
Fig. 2 — Prosthodendrium trauassosi, Paratypc, drawn with the aid of the 
camera lucida. 






Two new monogenetic Trematodes from Beaufort, 
North Carolina * 


Harold W. Manter 
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The trematodes described in this paper were collected by the author 
at the United Stales Bureau of Fisheries Station at Beaufort, North Carolina 
in 1928. All observations arc from specimens killed under slight j)ressure and 
mounted in balsam. 


Family MICnOCOTYLIDAE 

Microcotyle lictcracantha n. sp. 

(PI. 1, figs. 1-7). 

HOST ; Cy/io.sc/on nebiilosus (Cuv. & Val ). 

POSITION : - Gills. 

NUMBER: — 12 specimens from 2 hosts. , 

Description. — The body is flattened, very elongate and slender, from 
5.94 to 8 mm. in total length by 0.262 to 0.502 mm. in greatest width (some- 
what ixisterior to midbody). The haplor is not sharply delimited from the 
body and is somewhat longer on the left where it measures 1.92 to 2.13 mm. 
in length or slightly less than 1/3 total length of the worm. The haptor 
bears 112 to 137 claspers on the left side and 100 to 11^ on the right. The 
total number of claspers seems to be at least 200 and may approach 260. 

Each clasper consists of relatively slender parts (PI. 1, fig. 2). The 
dorsal of two sub-equatorial (horizontal) pairs of long ribs unite medianly, 
the ventral pair taper to a ix)int and almost but not quite meet. At the 
bases of these two pairs, a third pair curves inward bat is very short. Two 
slender meridional ribs, end to end, curve almost around the entire clasi>er. 
The anterior of these is U-sha]>ed and forms almost a complete semicircle. 
It is attached to the 3 lateral pairs of ribs by a slender diagonal bar on 
each side at the anterior pole. Its posterior (ventral) end flares out to form 
two lateral points. 

The mouth is bounded laterally by a pair of ovoid suckers each divided 
by a transverse septum. An ovoid pharynx is followed by a long esox)hagus 
which bifurcates dorsal to the genital atrium. The inconspicuous ceca extend 
far into the haptor region almost to the posterior end of the entire body. 
A few lateral and median branches are given off. 


• Studies from the Zoolog^ical Laboratories, the University of Nebraska. No. 193. 
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The common genital pore is ventral not far from the anterior end. The 
genital atrium (PI. 1, fig. 3) is very complicated in structure. It possesses 
two pairs of suckers, one pair extending anteriorly, the other posteriorly. Each 
anterior atrial sucker is compound, being divided by septa into 7 chambers. 
Three of these chambers are anterior and somewhat larger. The remaining 
four arc in a linear row extending bac,k'ward and curving ventrally so that 
the terminal chamber overlaps ventrally the preceding chamber (PI. 1, fig. 
3). The anterior portion of this anterior sucker curves posteriorly and opens 
into the atrium by a posteriorly directed tube. The posterior edge of the 
first chamber is provided witU a ro‘w of 12 to 13 sickle-shaped hooks (PI. 1, 
fig. 4). The opening of the tubular portion of the sucker into the atrium is 
guartled by 7 or 8 very long slender hooks of very different shape (PI. 1, 
fig. 6). Each of the two posterior atrial suckers consists of a single sac-shaped 
chamber w!ilh miuscular Avails and is .somewhat narrowed near its anterior 
end. The anterior end of eac^i opens into the atrium. This opening is guarded 
by a circle of peculiar trifid spines with bifid roots or bases (PI. 1, fig. 5). 
The three prongs of these spines are very minute. 

The testes, approximately 34 in number, lie in the third (piarter of 
the body length. They extend posteriorly somewhat beyond the anterior claspers. 
Their outlines are somewhat irregular The slightly coiled vas deferens extends 
forward in the median line to the genital atrium. There is no cirrus. 

The ovary lies near midbody just anterior to the testes. Beginning to 
the right of midline it extends laterally to the left of midline then coils 
forward for some distance to cross back to the right of midline whence 
it extends almost straight bac^kward to near its origin It is thus somewhat 
in the form of an inverted U. The shell gland surrounds the oviduct region. 
A gastro-intestiiial canal and the common yolk duct join the oviduct. The 
uterus extends straight forward in the median line to the genital atrium. The 
vitellaria extend in the .sides of the body from near the genital atrium to 
a short distance posterior to the testes. They are confluent behind the testes. 
The yolk ducts join near the anterior loop of the ovary to form a long com- 
mon duct. Each yolk duct gives rise to a vagina near where the ducts unite. 
The two vaginae extend forward and unite at the vaginal pore. This vaginal 
pore is muscular, conspicuous but unarmed, median, dorsal, about halfway be- 
tween the anterior ovarian loop and the anterior end of the body. Most speci- 
mens contain no eggs, but one had one egg, another six eggs in the uterus. 
The egg is ovoid, rounded anteriorly, more pointed posteriorly where it is 
extended into a long coiled polar filament. The eggs measure 122 to 133 
by 61 to 65 microns. The polar filament may be very long, in one specimen 
extending coiled often upon itself, all the wjay from the atrial region to 
the ovary. It was probably 20 or more times the length of the egg. 

Specific diagnosis of M. heleracantha. — Body slender, elongate, 5.191 tp 
8 by 0.262 to 0.502 mm. Claspers 200 to 250 in number, left row somewhat 
longer than the right. Skeleton of clasper of slender ribs, only the posterior 
of three lateral pairs meeting medianly. Each anterior sucker divided by a 
septum. Genital atrium with two pairs of conspicuous suckers, each anterior 
sucker divided into 7 loculi, the posterior pair in the form of undivided muscular 
sacs. Three distinct types of spines in genital atrium, a row of sickle-shaped 
spines in anterior suckier, a ro(w of long slender spines near anterior sucker, 
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a ring of trifid spines around aperture of posterior sucker. Testes 33 to 35 
in number in third fourth of body. Ovary inverted U-shaped. Vitcllaria from 
region of atrium to slightly beyond testes. Vaginal pore dorsal, unarmed, about 
halfway between ovary and anterior end. Two vaginae unite at vaginal pore. 
Eggs 122 to 133 by 61 to 65 microns, with a long polar filament. Host: — 
Cynoscion nebulosus. 

The name heteracantha refers to the differentiated spines of the genital 
atrium. The type specimen is deposited in the U. S. National Museum. 

Comparison. — No other species of Microcotyle has such an elaborate 
genital apparatus accessory to the genital atrium. The four genital suckers 
there and the three types of hooks associated with them are characteristic. M. 
sciaenae Murray, 1931 has one pair rather than two pairs of genital suckers 
near the atrium. Furthermore, its body shape is different as is the shape of 
the ovary, the number of testes and arrangement of the claspers. Goto (.1899 . 
282) has described M. longicaiida from Cynoscion regalis. In spite of the similarity, 
of hosts, M. longicaiida is very different in lacking the atrial suckers, in possessing 
but two (similar) types of genital hooks, in the shape of the ovary and posterior 
extent of the vitellaria. The slender skeletal pieces of the clasper of M. hetera- 
cantha, their size, and arrangement also seems to be different from other 
species of the genus. 

Family CALCEOSTOMIDAE 

Tricolyle scoliodoni n. g., n. sp. 

(Pi, 2, figs. 1-4). 

HOST; — Scoliodon terrae-novae (Richardson). 

POSITION : — Gills. 

NUMBER : — 8 specimens on one host. 

Description: — The body measures 2.7 to 4.455 mm. in length and 0.750 
to 0.985 mm. in greatest width, somewhat anterior to midbody. From this level 
the body gradually narrows to near the anterior end where from a slight con- 
striction it flares out slightly ending bluntly. The posterior third to half of the 
body is about equally wide and is Iruncated at the posterior end where the small 
haptor is only slightly wider than the body. No eye spots are present. 

The middle half to three-fourths of the anterior end is separated by 
narrow grooves from a lateral head lobe on each side (PI. 2, fig. 2). These lobes 
are probably glandular. A ventral depression in the middle portion of the anterior 
end of the body, between the lobes, opens veiitrally by a transverse aperture 
and contains twp suckers or sucker-like structures. These suckers have well 
defined radial muscles and circular or subcircular apertures but are probably 
without outer membranes. Their greatest diameter is from 0.090 to 0.112 mm. 
The presence of paired suckers in Monogenea with glandular lobes is unusual 
and perhaps the sucker-like structures should not be interpreted as true suckers. 
There is some evidence that a knob-shaped median portion of the anterior 
end of the body is protrusible. 

At the posterior end of the body is a peculiar sucker (0.480 to 0.570 
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mm. in diameter) slightly more than 1/2 the greatest diameter of the body 
but slightly \vider than the posterior end. It is tripartite with a single large 
sucker-like ])orlion directed ventrally or posteriorly and two small shallow cup- 
shaped structures on the dorsal side, one on each side of midline. The large 
sucker is surrounded by a membranous border and seems to be ribbed on its 
inner surface with approximately 75 thickenings which extend in an antero- 
posterior direction when the sucker is flattened (dorso-ventral if the sucker is 
directed i>osteriorly). These areas may represent the endings of numerous 
longitudinal muscles which extend up into the body. The sucker possesses a 
pair of fairly large, widely separated hooks and a number of smaller hooks 
near the periphery. These smaller hooks are either easily lost or often too 
inconspicuous to be seen. None were seen on one specimen, two on another, 
and six or seven on another. The large hooks (Pi. 2, fig. 4) have a heavy, 
truncated root and a short, tax)ering root and sharply curved blade. The greatest 
length (from curve of blade to base of root) is about 0.029 mm and the point 
of the blade extends another 0.010 inin. Each small hook is straight and 
pointed with a forked base (PI. 2, fig. 1). Its total length is only about 0.009 
mm. The two dorsal suckers are shallow, saucer-shaped, seemingly non-muscular 
and without specialized structures. 

The mouth is ventral a short distance posterior to the anterior suckers 
Its posterior border is markicd by a semicircular muscle. A fairly long i)re- 
l)harynx leads to the wide i)yriform pharynx. The short more narrow anterior 
l)art of the ])harynx possesses circular muscles. The larger posterior i)ortion, 

has wide muscular bands. The i>harynx is slightly longer than wide measuring 
0.195 to 0 300 I)y 0.190 to 0.232 mm. There is a very short esophagus. The 
ceca i)ass almost directly laterally to near the sides of the body, then turn 

posteriorly, arching slightly inward at the anterior end of the ovary, x^roceeding 
clo.se to the testes to within a short distance of the x^osterior end where they 
end blindly. They are imbranchcd. The excretory vesicles can be seen opjj^osite the 
X^harynx. 

The large, much branched, tubular ovary is located just anterior to 

midbody where it fills the intercecal sx^ace. Its anterior end is narrowed to a 
sinuous tube continuous wjth the oviduct. The uterus leads straight forward 

to the genital pore slightly to the left oi^x^osite the ijharynx. Two small bulbous 
swellings occur at the base of the uterus (PI. 2, fig. 3). No completely formed 
eggs were seen. The vitellaria extend from the base of the x^harynx to near the 
j>oslerior end of the body becoming confluent x^osterior to the testes. The 
yolk reservoir lies ventral to the oviduct Numerous gland cells probably ro- 
X^resciiting the shell gland fill the intercecal space immediately anterior to the 
ovary. The single vagina extends diagonally to the left from the oviduct then 
straight forwar<l to the vaginal {jorc which lies somewhat to the left shortly 
X)osterior to the intestinal bifurcation. The terminal half or more of the vagina^ 
is very thick,-walled and muscular and is surrounded by gland cells being thus 
very conspicuous (PI. 2, fig. 3). 

There are five testes, tandem, filling the intercecal area immediately 
X^osterior to the ovary but not extending far beyond midbody. The testes are 
lobed, often very irregular in shape, sometimes almost broken into follicles. 
The tubular seminal vesicle extends forward along the right side of the vagina 
to near the vaginal pore, then forms a backward loop returning to near the 
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intestinal bifurcation where it again turns posteriorly and enters the base of 
the cirrus sac. The coinbincd cirrus and cirrus sac is flask-shaped, 0.485 to 
0.645 mm. in length. The chitiiious, tubular cirrus measures 0.262 to 0.300 
mm. in length. Its distal tip is slightly curved and bears a small transparent 
flange on one side. The ovoid basal portion of the cirrus sac is largely filled 
with the pars prostatica but contains a pair of small transparent sacs in its 
base. ' 1 

Generic diagnosis of Tricotgle. — Elongated, eyeless, medium-sized Mono- 
genea, widest anterior to midbody. Anterior end with two lateral lobes and 
two submediari suckers. Posterior haptor weakly developed, slightly wider than 
lX)sterior end of body, with a terminal or ventral undivided sucker-like disc 
wdthout radii and Iwo smaller dorsal saucer-shaped depressions; one pair of 
large hooks; several minute marginal spines. Mouth ventral; prepharynx present; 
pharynx \yith broad muscular bamls; ceca unbranched, ending blindly near 
posterior end. Ovary tubular, branched; uterus straight; vagina .single, muscular 
and glandular; vaginal pore ventral to left of midline; vitelline follicles in sides 
of body. Testes 5, irregular in outline, tandem, in midbody region; seminal 
vesicle tubular with two anterior loops; cirrus chitinous, tubular. 

TYPE SPECli:S : — T. scoliodoni. 

The name Tricotgle refers to the three divisions (d‘ I he posterior haptor. 
The type specimen is dci)osited in the U. S National Museum. 

Until other species are known the above diagnosis will serve also as 
specific diagnosis for T. scoliodoni. 

DISCUSSION 

The allocation of this genus is very difficult. It resembles Calceostoma 
van Beit, 1858 (family (lalccoistonddae j in its branched ovary, its posterior 
haptor and hooks, and in the male terminal organs, but differs in its anterior 
suckers, vagina, and number of testes. It resembles Dioncholrema Johnston & 
Tiegs, 1922 (which is classified in the siibfamil^’^ Dioncliinae J. & T., family, 

Calceostomidar) in that both possess a vagina and the shell gland is .somewhat 
similar, but the cirrus is different as well as the anterior suckers, lack of eye 
spots, form of pharynx, number of testes and shape of ovary. The anterior 
suckers would seem to exclude Tricotgle from the Monocotglidae yet it has char- 
acters suggesting Anoplodiscus, Leplocotgle und Pseiidocotgle. Among the Capsalidae 
(Tristomidae) there seems to be no clo.sely related genus. The genus Loimos 
MacCallum, 1917 from the gills of Carcliarlnnns obsenrus is perhaps a related 
genus. It has no vagina, only two testes and the ovary is unbranched, yet it 

agrees with Tricotgle in having l\v'o somewhat connected anterior suckers and a 

similar posterior haptor with similar hooks. Tricotgle is tentatively considered 
in the Calceoslomidae. 
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Plate 1 

Fig. 1 — MicrocoUjle heteracantha. Ventral view. 

Fig. 2 — M. heteracantha, Clasper. Ventral view. 

Fig. 3 — M, heteracantha. Genital atrium complex. Ventral view. 

Fig. 4 — 3/. heteracantha. Hook from anterior atrial sucker. 

Fig. 5 — M. heteracantha. Hooks from posterior atrial sucker. 

Fig. 6 — M. heteracantha. Hooks from genital atrium. 

Fig. 7. M. heteracantha. Diagram of female reproductive system. 

All figures except the diagram (fig. 7) were made with the aid of a 

camera lucida. 

Abbreviations: — as, anterior atrial sucker; ce, intestinal cecum; yp, genital 
pore; ov, ovary; ps, posterior atrial sucker; t, testis; ut, uterus; v, vagina; vp, 
vaginal pore; yd, yolk ducts. 
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Plate 2 

Fig. 1 — Tricotijle scoliodoni. Dorsal view. 

Fig. 2 — T. scoliodoni. Ventral view of anterior end. 

Fig. 3 — 7\ scoliodoni. Diagram of reproductive organs. 

Fig. 4 — r. scoliodoni. large hooks and one small hook from posterior 

haptor. 

All figures except the diagram (fig. 3) were made with the aid of a 
camera lucida. 

Abbreviations: — cir, cirrus; ex, e.xcretory vesicle; m, mouth; ov, ovary; 
pp, pars prostatica; s, shell gland; su, seminal vesicle; t, testis; lit, uterus; v, 
vagina; ijr, yolk reservoir. 
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Notes on the Morphology and Life Cycles of four 
North American Cercariae * 

Donald B. McMullen 

Monmonth College, Biology Department, Illinois — U. S. A. 

[With 2 plates] 

INTRODUCTION 

In a series of experiments on the life cycles of various cercariae, extend- 
ing over a period of seven summers, the author has found it impossible to 
obtain adults in all cases. It was thought advisable to report on the morphology 
and give certain notes on the life cycles of four of these species of cercariae, 
especially since one of the chief difficulties in working out the life cycles 
is the low incidence of these parasites in the region where this work was 
done. It may be that some one will find these species in other areas in suf- 
ficient quantity to continue the work on the life cycles. 

The four cercariae were found in snails belonging to the genera Stagni- 
cola, Physella and Heliosoma collected in region of the University of 
Michigan Biological Station. The Station is located in the northern tip of 
the southern peninsula of Michigan. It is situated on Douglas Lake and in 
the vicinity there are numerous lakes and streams, making an excellent habitat 
for a fauna of unusual variety. The snails were collected from Douglas Lake, 
Burt Lake, Black Lake and Lake Duncan. The latter is a lake on Bois Blanc 
Island in Lake Huron. 

Three of the larval trematodes are Xiphidiocercariae and the fourth seems 
to be related to the Psilostomidae. With all of these species it was possible 
to infect second intermediate hosts and obtain metacercariae. It was possible, 
therefore, to observe the sporocysts or rediae, the cercariae and metacercariae 
of all four species. Metacercariae of the four species were fed to various 
vertebrates in an attempt to obtain adult trematodes. With one species very 
young trematodes were recovered from experimental definitive hosts but it has 
been impossible to complete the cycle. 

METHODS 

The snails were collected by the group in the laboratory, isolated in 
half pint milk bottles containing about 100 cc. of water, and examined for 
emerging cercariae. These examinations were usually made twice a day by 
holding the containers between the eyes and a light source. The snails that 
did not give off cercariae within 2-4 days were discarded. 


* A contribution from the University of Michigan Biological Station. The author wishes to express 
his appreciation to Dr. W. W. Cort for helpful suggestions. 
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Cercariae obtained in this way were examined carefully, while still free 
in the containers, for characteristic activities of the various species. Speci- 
mens were then removed and examined in the living condition under a com- 
pound microscope for the study of the minute morphological details. Intra- 
vitam stains were found to be of some use in the study of the stylet glands. 
It was impossible to get uniform measurements from living material so it 
was necessary to try various killing methods. With the Xi p hi dio cercariae solutions 
of formalin, hot corrosive sublimate and Bouin’s fixing fluid gave distorted 
forms and the results were quite variable when analized statistically. Killing 
the Xiphidtocercariae with heat gave the most uniform measurements. With 
the psilostome cercaria five percent formalin gave the best results. These new 
species have been named in honor of four colleagues at the LIniversity of 
Michigan Biological Station, i. e., Cercaria talboti, Cercaria herberi^ Cercaria 
welleri and Cercaria thomasi. 

Experimental second intermediate hosts were either raised in the laboratory 
or were obtained from Vincent Lake, a mollusc-free lake in the vicinity. Animals 
used in the feeding experiments were either trematodc-free laboratory animals 
or ones that had been kept in the laboratory for long periods before they 
were used. 


OBSERVATIONS AND EXPERIMENTS 

Cercaria talboti n. sp. 

(PI. 1, figs. 1-3). 

Specific description: — Xiphidtocercariae; the body averages 0.190 x 0.078 
mm. and is covered with cuticular spines (PI. 1, fig. 1). The tail averages 0.178 
X 0.026 mm. and also has small cuticular spines. The oral sucker is larger, 

0. 042 mm., than the acetabulum, 0.032 mm. in diameter. The digestive system 
consists of prepharynx, pharynx, esophagus and intestinal ceca that extend 
into the posterior part of the body. The stylet, measures 0.026-0.027 mm., 
has a long tapering point and heavy shoulders. There are three pairs of small 
stylet glands in the region just anterior to the acetabulum and there are 
three pairs of large glands lateral and posterior to the acetabulum. The ex- 
cretory bladder is Y-shaped. It is impossible to determine the flame cell pat- 
tern but observed fragments indicate that it has the 2 [(3 -f 3 -|- 3) -f (3 -j- 3 -|- 3)} 
arrangement. The cercaria is a good swimmer and maintains a high j^osition 
in the water. When placed on a slide it cra}wls with a rapid, jerky movement. 

Distribution. ~ Cercaria talboti has been found occasionally in Stagnicola 
cmarginata angulata (Sowerby) from Burt LaJke on the beach east of the, 
mouth of Maple River and in Stagnicola palustris eloides (Say) from Black Lake 
in the swamp at the mouth of Black River. 

Daughter sporooysts. — The sporocysts are elongate, irregular sacs (PI. 

1, fig. 2) averaging 0.795 x 0.188 mm. They are tightly packed with numerous 
germ balls and cercariae in various stages of development. 

Metacercariae. ~ The cercariae were found to encyst in mosquito larvae, 
dragonfly and mayfly naiads. Cysts are slightly elongated and measure about 
0.1 mm. Development of the metacercariae (PI. 1, fig. 3) has been followed 
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for 13 days. The stylet glands disappear, the body clears and the excretory 
tubules can be seen. The flame cell pattern is 2 [(3 -f- 3 • }- 3) 4- (3 -f- 3 + 3)], 
Developing testes may be seen diagonally placed in the region of the bladder. 
A cellular mass, probably the ovary is present between the arras of the blad- 
der. Beginnings of the uterus and cirrus sac can be seen on opposite sides of 
the acetabulum. 

Comparison with described Xiphidiocercariae. — This species is similar 
to Cercaria bnrnupiae Faust (1926) and other species placed in the « cellulosa » 
group ill having the tail covered with small spines. The species mentioned above 
is nearer the size of Cercaria talboti than the other cercariae in this group. 
The excretory system of the « cellulosa » group is said to be simple, with a 
flame cell pattern of 2 [(2) -f (2)]. The exQretory system of Cercaria talboti^ 
on the other hand is similar to that found in the « polyadena » group. The 
members of this group have been found to be the larvae of the Plagiorchiidae 
(Luhe). 

Feeding experiments. — Metaccrcariae of Cercaria talboti were fed to 
Amciurur sp., Actitis macularia^ mouse, rat, domestic pigeon, duck mid baby 
chicks. In some of the earlier experiments the cysts were fed too soon after 
encystmenl to expect the development of the adults. For that reason certain 
of these animals cannot be considered as valid negatives. 

Cercaria herberi n. sp. 

(PI. 1, figs. 4-6). 

Specific description: — Xiphidiocercariae; the body averages 0.208 X 0.094 
mm. and is covered with small culicular spines (PI. 1, fig .4). The tail averages 
0.140x0.027 mm. and has a finfold, about 0.008 mm. wide, running from about 
the middle of the ventral side, around the tip and a short distance along the 
dorsal side. The oral sucker is larger, 0.048 mm., than the acetabulum, 0.044 
mm. in diameter. The digestive system consists of short prepharynx and eso- 
phagus, pharynx and intestinal ceca that can be followed into the region 
of the acetabulum. The stylet, measuring 0.034 mm., is thin walled and has 
long tapering shoulders. The stylet glands are composed of five lateral pairs* 
and one median pair, the latter just anterior to the acetabulum. The excretory 
bladder is Y-shaped with a bulbous base and long arms extending into the 
region of the acetabulum. Only a few flame cells and tubules can be seen but 
the cercaria seems to have the 2 [(3 -f 3 -h 3) (3 -f 3 -f- 3)] pattern. The cercaria 

is a good swimmer. 

Distribution. — Cercaria herberi has been found infrequently in Physella 
magnalacustris (Walker) from the beach west of Hook Point on Douglas Lake 
and once from the beach east of the mouth of Maple River on Burt Lake. 

Daughter sporocysts. — The sporocysts are small rounded or elongate sacs 
measuring from about 0.25 mm. in diameter to 0.4x0.16 mm. (PL 1, fig. 5). 
They are tightly packed with developing cercariae and germ balls. 

Metacercariae. — The cercariae . were found to encyst in mosquito larvae 
and dragonfly naiads. The development of the metacercariae has been follow- 
ed for 12 days. The cyst, thin walled and easily broken, measures 0.176 min. 
in diameter. The encysted metacercaria (PI. 1, fig. 6) shows considerable de- 
velopment and growth, 0.480x0.120 mm. The arms of the excretory bladder 
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are greatly elongated, extending into the mid-esophageal region. Cellular masses, 
believed to be developing testes and ovary are present, the former placed 
diagonally across the stem of the bladder and the latter is lateral to the 

median line and anterior to the bifurcation of the bladder. The prepharynx 
remains short but the esophagus is much longer than it was in the cercaria. 
The intestinal ceca extend into the posterior end of the body. Remnants of 
the stylet glands are still visible. The suclcer ratio has changed, with the 

oral sucker increasing considerably in size. It is impossible to see all the details 
of the excretory system in the melacercaria but the parts seen indicate that 
the pattern is 2 [(3 -f- 3 -j- 3) -f (3 -f 3 ■{- 3)]. The growth of the arms of the 

bladder produces some interesting changes. The main collecting tubules re^ 

main attached to the anterior end of the arms of the bladder but the point 
of junction of the anterior tubules remains relatively the same. To reach this 
position the main collecting tubule turns toward the median line, then posterior- 
ly and laterally across the arm of the bladder where it divides into the posterior 
and anterior tubules. 

Comparison with described Xiphidiocercariae. — The structure of this cer- 
caria, and especially the changes that take place in the excretory bladder in 
the development of the metacercaria, indicates that this species is similar to 
those foimd in the genera belonging to the family Ilaplometridac McMullen (1937) 
for which several life cycles have been described (von Linstow, 1890; Krull, 
1931, 1932, 1933; Ingles, 1933; Sinitsin, 1907; Van Theil, 1930; Macy, 1934). 
The adults of the members of the family^ as far as known, are parasitic 
in the lungs of Amphibia (Haplomeirinae Pratt) and the reproductive tracts of 
birds (Prosthogoniminae Liilie). 

The observation of the origin of the main collecting tubule does not 
agree with that given by Ingles, i. e., lateral to the bladder arm in the region 
of the acetabulum. It is quite possible that the tubules do arise laterally, 
as he has described, but it should be said that in Cercaria herberi the same 
was believed to be true because the loop of the main tubule crosses the arm 
of the bladder and the rest of the collecting tubule is difficult to see. It was 
only occasionally that the actual origin could be seen. Cercaria herberi differs 
from the other described species of this family in having a stylet that is nearly 
twice as long and the suckers arc more nearly the same size. 

Feeding experiments. — Metacercariae of Cercaria herberi were fed to Chry- 
semys .sp., Tritunis sp., Rana pipiens, Lepomis pallidiis^ Salvelinus fontinaliSi 
Ameiiiriis sp., Perea flavescens and domestic pigeon. In all of the experiments, 
except with the pigeon, the cysts were probably fed too soon after encystment 
to expect the development of adults. 

Cercaria wellerl n. sp. 

(PI. 2, figs. 1-5). 

Specific description: — Xiphidiocercariae; the body averages 0.561 X 0.185 
mm., is filled with numerous opaque granules and is covered with cuticular 
spines (PI. 2, fig. 1). The tail averages 0.457x0.054 mm. The oral sucker is 
larger, 0.093 mm., than the acetabulum, 0.074 mm. in diameter. The digestive 
system consists of short prepharynx and esophagus, pharynx and intestinal 
ceca, filled with dark granules and extending into the posterior end. The stylet, 
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measuring 0.022-0.023 mm., is thin walled and has minute shoulders back of 
the point. The stylet glands cannot be seen but bundles of ducts are present 
lateral to the oral sucker. The excretory bladder is I-shaped, composed of an 
elongated anterior portion and a rounded bulb-li[ke posterior portion. Th« 
anterior and posterior collecting tubules can be seen but it is impossible to mako 
out the details of the system. The cercaria is a poor swimmer. It assumes a 
characteristic U-shaped position (PI. 2, fig. 2) in the water and gradually 
settles to the bottom where it remains for a short time before swimming up 
into the water again, a few inches above the bottom. 

Distribution. — Cercaria wclleri has been found in two collections of 
Heliosoma antrosa (Conrad) from Maple River Cove in Douglas Lake. 

Daughter sporocysts. — The sporocysts are elongate sacs, averaging 1.8 x 
0.22 mm., with numerous germ balls and developing cercariae (PI. 2, fig. 3). 

Metacercariae. — It was found that the cercariae of Cercaria welleri are 
carried passively into the mouth of tadpoles by the respiratory currents. Upon 
examination the tadpoles had large numbers of shiny white cysts in the gill 
chambers (PI. 2, fig. 4). The development of these metacercariae has been 
followed for 21 days. During this time there is some growth, 0.27 mm. in dia- 
meter, and the host develops a heavy cyst wall around the original one produced 
by the metacercaria. At the end of three weeks the anlagen of the testes and 
cirrus can be seen (PI. 2, fig. 5). With the development of the metacercaria 
the body clears up somewhat and some of the details, not visible in the cercaria, 
can be seen. There are 20-21 pairs of ducts opening along the anterior border 
of the oral sucker. Complete details of the excretory .system cannot be made 
out but 22 pairs of flame cell have been .seen. The anterior group of flame cells 
seems to have three cells but it is evident that the pattern is not like that 
found in the species described above. 

Comparison with described Xiphidiocercariae. — Cercaria welleri has an 
excretoi’y system that suggests the type found in the Allocreadiidae. It is quite 
lX)ssiblc that it is the larval stage of some a<lult trematodc now classified 
in that family. The fact that exeystment lakes place in intestine of fish adds 
credence to the idea that the adult of this species of cercaria is an allocreadid- 
like member of the Plagiorchioidea. The exact classification of the cercaria it- 
self, except that it is a Xiphidiocercaria, has not been determined. The com- 
pletion of this life cycle would lx? of great taxonomic importance. 

Feeding experiments. — Metacercariae of Cercaria welleri were fed to mouse, 
baby chicks, Chelydra sp., Chrysemys sp., Natrix sp., Esox Incius^ Amia calva^ 
Micropterus dolomieii and Ameinrus sp. In all experiments except with Natrix 
the metacercariae were two or more weeks old. Exeysted metacercariae were 
foimd in the intestine of Micropterus dolomieii and Ameiurns 6-30 hours after 
feeding. Fish left for longer periods were negative. 

Cercaria thotnasi n. sp. 

(PI. 2, figs. 6-9). 

Specific description: — Gy mnocephalus cercariae; the body is quite active 
and in crawling movements there is a separation into anterior and posterior por- 
tions of the body by a constriction posterior to the acetabulum (PI. 2, fig. 6), 



When relaxed the body is oval in shape, measuring 0.470 X 0.192 mm. Th^ 
cuticle is thick but no spines were seen. The tail, fully extended, measures 
0.800x0.048 mm. The oral sucker is elongate, 0.045x0.082 mm. Just posterior, 
to the oral sucker there is a region that has a pale pink coloration. The aceU 
abulum is elliptical, 0.101 X 0.071 mm., and has a fringe of thin, scalloped 
tissue around the periphery. In killed specimens the acetabulum is roimd, measur- 
ing 0.096 mm, in diameter, and a short stalk is plainly visible (PI. 2, fig. 7). 
The digestive system is composed of prepharynx and pharynx with a visiblo 
lumen. The esophagus and intestinal ceca are outlined by a single row of 
large granular cells. Just posterior to the pharynx three pairs of these cells 
make lateral projections of the esophagus. The excretory bladder is composed 
of a large posterior chamber and a short bulbular or tubular anterior portion. 
The position of the excretory opening was not determined. The anterior portion 
of the bladder gives off main collecting tubules, which extend laterally then run 
anteriorly to the region of the oral sucker where they turn, give off branches 
to the flame cells and extend into the posterior end of the body. The anterior 
portion of the descending tubule is broad, convoluted and filled with large re^ 
fractile granules. At the level of the prepharynx this tubule gives off a lateral 
branch that extends anteriorly for a short distance before turning toward the 
posterior end as the ascending tubule. The exact pattern of the flame cells has 
not been determined but there are at least 24 pairs and in some specimens 
it was believed that as many as 27 pairs could be seen. The cercaria is a 
strong swimmer and is in constant movement, as in the echinostomes. When 
mounted on a slide they are active crawlers and the stalked condition of the 
acetabulum is plainly visible. 

Distribution. — This cercaria .was obtained in three collections of Heliosoma 
antrosa (Conrad), from Lake Diuican on Bois Blanc Island, the north shore 
of Black Lake and Hook Point . Gove in Douglas Lake. 

JRediae. — The rediae are elongate, averaging 0.85 X 0.17 mm., with a 
well defined pharynx and short cecum (PI. 2, fig. 8). Near the posterior 
end the locomotor organs can be seen as two small lateral papillae. Details 
of the flame cell pattern could not be seen but there are two lateral groups 

of the cells in the second quarter of the body. Each group contains 18-24 

flame cells and their ducts lead into two collecting tubules that extend posterior- 
ly and join in the third quarter of the body. The common duct can be fol- 
lowed into the region of the lateral papillae but its termination was not seen. 

Metacercariae. — These cercariae were found to encyst in bullheads 
(Ameiurus). No penetration was observed but the cercariae were swept into the 
mouth by the respiratory movements and the cercariae failed to come out 
of the gill openings. The poorly developed, thin walled cyst is quite elongate 
(PI. 2, fig. 9) and the metacercaria does not fill the cavity completely. The 
development was followed for 12-15 days. The excysted metacercaria, partial- 
ly flattened, measures about 0.580 mm. in length. The body is covered with 
well developed spines. The esophagus and intestinal ceca have become tubular 
organs, filled with large vacuoles and the anlagen of the reproductive organs 
were not seen. 

Comparison with described cercariae. — This cercaria is similar to Cercaria 
Psilotrema spiculigerum (Mathias, 1925), Cercaria fusiformis O’Roke (1917), Cer- 
caria penfhesilia Faust (1921), Cercaria semirobusfa Faust (1924), Cercaria reflexa 
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Cort (1915), Cercaria Indicae XLl Sewell (1922) and Cercaria grandis Wesen- 
berg-Limd (1934). Cercaria thomasi differs from all the other species in the 
shape of the excretory bladder, in having a pigmented area posterior to the 
oral sucker and in measurements of the body and suckers. The sucker ratio 
is most like that of Cercaria grandis. Instead of encysting on submerged vegeta- 
tion, as Cercaria Psilotrema spiculigerum^ this species will encyst in fish. The 
characteristics of the known stages of Cercaria thomasi indicate that the adult 
is probably a member of the Psilostomidae and parasitic in a fish eating bird. 

Feeding experiments. — By the time a suitable intermediate host had been 
found very few cercariae remained in the infected snails. The available meta- 
cercariae were fed to a domestic pigeon, which was negative when examined 

SUMMARY 

The cercariac, final larval stages in the molluscan hosts and meta- 
cercariae of four species of trematodcs have been described and compared 
with related species. Three of these species are members of the Plagiorchioidea 
(Dollfus) and the fourth is probably a member of the Psilostomidae Odhner. 

1. Cercaria talboti, a Xiphidiocercaria of the « polijadena » group, was 
found developing in Stagnicola emarginafa angiilata and Sfagnicola palustris tloides. 
Various insect naiads have been found to serve as intermediate hosts. 

2. Cercaria herberi^ a Xiphidiocercaria, was found developing in Phijsella 
magnalacustris. Mosquito larvae and dragonfly naiads have been found to serve 
as intermediate hosts. The development of the metacercaria indicates that this 
species belongs to the Haplometridae McMullen. 

3. Cercaria welleri, a Xiphidiocercaria, was found developing in Heliosoma 
antrosa. Tadpoles have been found to serve as second intermediate hosts. Ex- 
cystment has been obtained by feeding the metacercariae to fish. 

4. Cercaria thomasi, a Gymnocephalus cercaria, was found developing 
in Heliosoma antrosa. Encystment and the development of the metacercariae has 
been obtained in bullheads (Ameiurus). 
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Plate 1 

Fig. 1 — Cercaria talboti. 

Fig. 2 ~ Sporocyst of Cercaria talboti. 

Fig. 3 — Metacercaria, 13 days old, of Cercaria talboti from dragonfly naiad. 

Fig. 4 — Cercaria Herbert 

Fig. 5 — Sporocyst of Cercaria herberi.. 

Fig. 6 — Metacercaria, 7-8 days old, of Cercaria herberi from dragonfly naiad 
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[With 3 text-figs.] 


While dealing with the classification of the family Lepodermatidae in a 
recent paper (1937) it was suggested by me that the family Stomijlotrematidae 
Poche, 1925 should be reduced to the rank of a subfamily as created by Tra- 
vassos (1922) within the Lepodermatidae. This question was, however, left un- 
decided till I thought I had the op]X)rtunily of studying forms belonging 
to this subfamily. In the present paiier are described two new species, one be- 
longing to the genus )Stomijlotrema Looss, 1900 (syn. Stomijlns Looss, 1899) 
and another to the genus Laterotrema Semenov, 1928, the only two genera which 
have so far been assigned to the Stomijlotrematidae. These genera are parasite in 
birds, and though on the whole iDoorly recorded, have a wide geographical 
distribution extending over central and eastern Europe, India and North and 
South Americas. 

The systematic position of Stomylotrema was little discussed by Looss, 
who considered it so isolated that he was unable to find its relationships. 
Liihc (1909) did not assign it to any family or subfamily. Nicoll (1923) in- 
eluded it with Prosthogonimiis and Schistogonimiis in his family Cephalogoni- 
niidae without any comment. Travassos (1922) created for it the subfamily 
Stomylotreminae, which Viana (1921) following Travassos included under the 
Plagiorchidae (syn. Lepodermatidae) in his systematic index of the Trematodes 
of Brazil. Poche (1925) considered it to be so different from all the families 
known till then that he created for it a new family Stomylotrematidae. The genus 
Laterotrema was assigned by Semenov, who created it in 1928 for Distomum 
vexans Braun, 1901, to the family Cephalogonimidae as understood by Nicoll, 
along with the genera Cephalogonimiis, Schistogonimus, Prosthogonimus and 
Slomylofrema. McIntosh (1936) described second species, Laterotrema americana 
and included it under the Stomylotrematidae. From my study of the two new 
species described here I am convinced that Stomylotrema and Laterotrema 
bear sufficiently close resemblance to the 'Lepodermatidae so as to be inr 
eluded in it under the subfamily Stomylotreminae Travassos, 1922, which apr 
pears to be closely related to the subfamilies Cephalogoniminae Looss, 1899 and 
Prosthogoniminae Liihe, 1909. 

Stomylotrema travassos! sp. n. 

(Fig. 1). 

HOST ; — Artamus fuscus. 

POSITION: — Cloaca. 
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FREQUENCY : — Present in one out of six hosts examined. 

LOCALITY: — Allahabad, U. P. (India). 

Only one specimen of this parasite was obtained from the cloaca of 
one out of six Ashy Swallow-Shrike, Artamus fuscus examined at Allahabad, 
Body thick, strongly muscular, egg-shaped, rounded at both ends, hinder end 
broader. Length 2.45 mm., greatest breadth 1.53 mm. across anterior margin 
of ventral sucker. Cuticle smooth, without spines. Suckers rounded, very large 
and nearly equal with circular opening; oral sucker subterminal, ventral, more 
muscular, 0.864 mm. in diameter; ventral sucker post-equatorial, at a little 
more than width of its posterior margin, i. e., 0.24 mm. in front of hinder end, 
0.88 mm. x 0.864 mm. in size. Prepharynx absent; pharynx large, 0.272 mm. 
X 0.24 mm., overlapped anteriorly a little by oral sucker; oesophagus absent; 
intestinal caeca diverge outwards as they arise passing a little forwards in 
the region of oral sucker close to its posterior wall and then bend to continue 
their downward course near body wall, terminating near hinder end. Genital 
opening ventral on right body margin in the region of oral sucker at about 
middle of its length, 0.54 mm. behind anterior end, sucker-shaped with muscular 
walls; diameter of genital sucker 0.204 mm. 

Testes asymmetrical, slightly oblique, lateral and far apart from one 
another with their zones partly coinciding, immediately in front of ventral 
sucker; anterior testis dextral near body margin, equatorial near and out- 
side basal part of cirrus sac, rounded, 0.272 mm. in diameter; posterior testis 
sinistral near median line just behind middle of body, 1.36 mm. behind anterior 
end and 0.93 mm. in front of hinder end, ovoid, broader than long, 0.272 mm. 
in length and 0.336 mm. in maximum breadth. Cirrus sac elongated and some- 
what pear-shaped, broader at the base, narrow and tubular near terminal end 
where it is slightly constricted, nearly straight at its inner and convex at outer 
margins and obliquely directed with its base approaching median line, 0.8 mm. 
in length and 0.19 mm. in maximum breadth at a little above its base. Vesicula 
seminalis coiled in small basal part of cirrus sac; pars prostatica long, tubular, 
0.426 mm. in length; prostate gland cells numerous filling all available space 
in cirrus sac; ductus ejaculatorius (cirrus) small, 0.17 mm. long. 

Ovary pre-testicular, pre-equatorial, opposite to genital pore side and 
much behind genital pore, in front of and in same line with posterior testis 
opposite to basal end of cirrus sac, 1.07 mm. behind anterior end, roimded, 
smaller than testes, nearly equal to pharynx in size, i. e., 0.21 mm. x 0.23 mm. 
Receptaculum seminis absent; Laurer’s canal not observed. Uterine coils intra- 
caecal and overlapping caeca surrounding ventral sucker, mostly lateral and to 
left side, extending anteriorly in front of pharynx to hinder one third of 
oral sucker; terminal part of uterus nearly strai'ght, inside and parallel to 
cirrus sac. Vitellaria composed of discrete oval or elliptical follicles of large 
size arranged in a longitudinal row, commencing from just in front of anterior 
testis or a little in front of middle of cirrus sac on the genital pore side 
and from the middle of ovary in level with the base of cirrus sac on the 
opposite side to about middle of ventral sucker or a little behind it res|>ectively ; 
vitelline gland of genital pore side composed of 6 .follicles overlapping right 
caecum near right body margin; vitelline gland of left side composed of 9 
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follicles situated much inwards near median line overlapping posterior testis. 
Ova golden brown, oval, 0.024-0.03 mm. in length and 0.018-0.021 mm. in 
maximum breadth. 



Fig. 1 — Dorsal view of Stomylotrcma travassosi sp. n. 


Remarks: — This species differs from all the species of the genus known 
so far in the number of vitelline follicles of the genital pore side being 6, 
in the large size and shape of the cirrus sac and in the slightly oblique position 
of the testes. It stands nearest to Stomylotrema gratiosus Travassos, 1922 on 
account of similarity in size of the body and suckers, position of the genital 
opening and ovary, oblique position of the cirrus sac and size of the ova, 
but it differs in addition to the distinctive features mentioned above in the 
vitelline follicles being situated more inwards i. e., inside or on the caeca 
(in Stom. gratiosus vitelline follicles are extra-caecal), in approximately equal 
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size of the suckers, anterior limit of the vitellaria and the intestinal caeca, 
ing not curved in thjp region of the testes. It also bears some resemblance 
to Stom. tagax Braun, 1901 in the position of the genital opening and the 
ovary, oval form of the vitelline follicles and posterior limit of the vitellaria, 
but it differs from it in almost all other important features. 

Laterotrema Indiana sj^n.' 

(Figs. 2 and^^).' 

HOST ; — Dicriirus macrocercus macrocercus. 

POSITION : — Bursa Fabricii and cloaca. 

FREQUENCY: — Pre.sent in one out of four hosts examined. 

LOCALITY ; — Vicinity of Allahabad. 

Sixteen specimens of this trematode were obtained from the cloaca and 
bursa Fabricii of one out of four I)irds of the species Dicrurus macrocercus 
macrocercus shot in the vicinity of Allahabad. Body thick, strongly muscular, 
oval or egg-shaped, rounded at ends hinder end being broader, 1.37-1.8 mm. 
long by 0.88-0.93 mm. in greatest lireadfh across middle or a little in front 
of acetabulum. Cuticle covered with backwardly directed spines, which ai'e 
more numerous and larger in front of genital opening, sparse belund acetabulum 
and practically absent at extreme anterior and posterior ends; spines on dorsal 
surface small. Suckers rounded, very large; oral sucker subterminal, slightly, 
larger and more muscular, 0.37-0.4 mm. in diameter; acetabulum slightly post- 
equatorial, 0.4-0.5 mm. in front of hinder end, 0.3-0.32 mm. in diameter. Pre- 
pharynx absent; pharynx large, 0.08-0.11 min. long by 0.14-0.16 mm. broad 
overlapped a little by oral sucker, esophagus absent; intestinal caeca diverge 
a little forwards and outwards at their origin and then bend backwards passing 
laterally outside acetabulum and testes sometimes overlapping the latter, broad 
and undulating with their ends usually directed mediad, terminating near or 
a little in front of hinder end. Testes lateral and ^almost post-equatorial, 0.096- 
0.24 mm. apart, immediately behind acetabulum or partly lateral to it sym- 
metrically opposite or the right a little in advance of the left, usually with entire- 
margins, rarely lobed or with irregular outer margin, unequal, 0.25-0.32 mm. long 
by 0.176-0.24 mm. broad. Cirrus sac well developed, muscular, obliquely situated 
to right side ventral to right intestinal caecum with its basal end reaching 
a little in front of acetabulum near median line, usually slightly curved or semi- 
lunar with the concavity directed outwards, 0.31-0.48 mm. long by 0.12-0.126 
mm. in maximum breadth near base; in one specimen basal end of cirrus sac 
was directed anteriorly towards intestinal bifurcation and the concavity faced for- 
wards. Vesicula seminalis coiled in basal part of cirrus sac; pars prostatica 
tubular near one side; prostate gland cells well developed; cirrus well developed;, 
protruded in all specimens, strong, cylindrical, arched in front, broad near 
the base where it is constricted off from cirrus sac, 0.25-0.41 mm. long and 
0.1-0.11 mm. broad near the base and 0.063-0.075 mm. broad at the tip (in one 
contracted specimen 0.16 mm. long and 0.11 mm. broad at a little above 
the base). Genital opening marginal at right body margin, in level with pharynx 
or a little behind it or even a little behind intestinal bifurcation, 0.35-0.5 mm. 
distance from anterior end depending upon state of contraction of the distome. 
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Ovary nearly rounded or oval, pre-equatorial, pre-acetabular, close to 
or a little behind intestinal bifurcation, to left side close inside left caecum 
opposite basal end of cirrus sac, smaller than testes, 0.16-0.176 mm. in diameter. 



Fig. 2 — Dorsal view of Laterolr^ma iiidiana sp. n. 


Receptaculum seminis well developed, smaller than ovary and situated in> 
mediately behind it, 0.096-0.135 mm. long by 0.075-0.114 mm. broad; Laurer’s 
canal present. Vitellaria composed of moderately sized follicles, situated dprsally 
near body wall outside and overlapping caeca, running mesially and uniting 
with one another extending from middle of oral sucker to liinder margin 
of ovary or anterior margin of acetabulum. Uterus much convoluted, intracaecaJ 
and extracaecal, passing between and surrounding testes, reaching liinder end 
and filling all the available space behind ovary; metraterm well developed 
and lined internally with chitin, 0.36 mm. long by 0.045-0.06 mm. broad, open- 
ing to the exterior at genital pore dorsally to the opening of cirrus sac. Ova oval, 
yellow brown, 0.024-0.03 mm. by 0.012-0.015 mm. in size. 
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Remarks: — The new species differs from the two already known species, 
Lalerotrcma vexans (Braun, 1901) Semenov, 1928 and L. americana McIntosh, 
1930 in the shape of its body and post-equatorial position of the acetabulum, 
vvhidh lies far behind the oral sucker, reverse to that in L. vexans. It is also 
distinguished by the post-equatorial position of the testes, si«e and shape of 
the cirrus sac and presence of a strongly developed muscular cirrus which 



Fig. 3 — Dorsal view of Laterotrema Indiana sp. n. 


lies always i^rotruded. It stands, however, closer to L. americana on account 
of the greater separation of the suckers and relative position of the testes and 
ovary, but it differs in, besides the features mentioned above, the testes being 
larger than the ovary and the mesial extension of the vitellaria, — a feature 
in which it resembles L. vexans. The last named species also differs remark- 
ably in the entire absence of spines. 
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In view of the descriptions of the American and Indian species the 
diagnosis of the genus Laierotrema as given by Semenov based only on the 
account of the type species, L. vexans needs modification. The emended diagnosis 
is as follows : — 

Laterolrema Semenov, 1928. 

Lepodevmatidae Odhner, 1911; Stomijlotreminae Travassos, 1922. Body 
small, fairly thick and muscular, oval or linguiform or pointed behind. Cuticle 
with or without spines. Suckers very large, nearly equal; acetabulum pre- 
equatorial or post-equatorial. PrepharyiiK absent; pharynx large; oesophagus absent 
or very small; intestinal caeca diverging a little forwards and outwards at their 
origin, usually broad and undulating, terminating behind testes near or a little in 
front of hinder end. Genital opening lateral and marginal on right (or left ?) body 
margin near pharynx or intestinal bifurcation. Testes lateral, symmetrical, almost 
symmetrical or oblique, oval with (entire margins or slightly lobed, unequal, prc-esipiatf 
orial, near posterior margin of acetabulum or post-equatorial just behind acetabulum. 
Cirrus sac well developed, opposite ovary, obliquely or at right angles to long 
axis of body. Vesicula seminalis coiled in basal part of cirrus sac; pars prostatico 
tubular; prostate gland cells well developed; cirrus strongly developed, always 
protruded in L. Indiana. Ovary pre-tcsticular, approximately rounded, oval or 
elliptical, opposite genital opening. Receptaculum seminis well developed. Vitcl- 
laria composed of many comparatively large or moderate sizect follicles usuallj 
situated transversely near dorsal body surface between suckers or arranged 
laterally from zone of oral sucker to middle of acetabular zone. Uterus much 
coiled; metraterm well developed. Ova oval, yellow brown or lemon-yellow, 
0.024-0.033 X 0.012-0.02 mm. Parasitic in bursa Fabricii and cloaca of birds. 

TYPE SPECIES; — Laierotrema vexans (Braun, 1901). 

Stoniylotreininae Travassos, 1922. 

Subfamiltj diagnosis. — Lepodermatidac: Suckers very large, strongly 
muscular; acetabulum usually post-equatorial, rarely pre-equatorial. Prepharynx 
absent; pharynx large; oesophagus absent or very small; intestinal caeca diverg- 
ing outwards and forwards at their origin, terminating behind testes near or some- 
distance in front of hinder end. Genital opening ventral near right body margin 
or marginal on right (or left?) body margin in the zone of oral sucker, near 
pharynx or near intestinal bifurcation. Testes symmetrical, nearly symmetrical 
or oblique, pre-equatorial or i>ost-equatorial. Cirrus sac well developed, opposite 
ovary, obliquely or at right angles to long axis of body. Vesicula seminalis 
coiled in basal part of cirrus sac; pars prostatica and cirrus well developed. Ovary 
pre-testicular, sinistral, opposite genital opening. Receptaculum seminis and 
Laurer’s canal present. Vitellaria lateral composed of a few large or many 
moderate sized folliclesj united transversely with one another in two species 
of lAiterotrema. Uterus much coiled, reaching near hinder end. Ova numerous, 
small, oval or elliptical, 0.0228-0.033 mm. long by 0.011-0.02 mm. broad. Parasitic 
in bursa Fabricii and cloaca of birds. 

TYPE GENUS: — Looss, 1900. 
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KEY TO THE GENERA OF THE SUBFAMILY STOMYLOTREMINAE 

Genital opening ventral near right body margin; vitellaria 

composed of a few large discrete follicles Sfomylofrema Looss, 1900. 

Genital opening marginal on rigM. body margin ; vitellaria 

composed of many moderate sized follicles T^terotrema Semenov, 1928. 

Lettering to Figs. 1-3: — a t. anterior testis; c. cirrus; c. s. cirrus sac; 
g. o. genital opening; i. c. intestinal caecum; m. metraterm; o. ovary; o. s, oral 
sucker; ph. pharynx; pros, prostate gland cells; p. t. posterior testis; r. s. re- 
ceptaculum seminis; t. testis; ut. uterus; v. s. ventral sucker; ves. s. vesicula 
seminalis; vit. vitellaria. 
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Uma nova especie de Desmiphora Serv., 1835 

(Col. Cerambycidae) 

Dario Mendes 

Sec^fto de Entomologta, Inatituto de Blologla Vegetal, Rio de Janeiro - Brasil 

[Com 1 estampa] 


Em Setembro de 1934 fiz uma excursao enlomologica, em companhia 
do Prof. Dr. Lauro Travassos, a Jussaral (perto de Angra dos Reis, Hstado 
do Rio), situada na Serra do Mar a uma altitude de 350 metros. Entrc o ma- 
terial de coleoptcros colligido naquella occasiao encontrei um hello longicovneo 
pertencente ao genero Desmiphora Serv., c que me parece representar uma 
espccie nova para a sciencia. 

0 genero Desmiphora e excliisivamente neotropico. Aurivillius ;1921, Col 
Cat. Pars 73) enumera apenas 18 especies. No emtanto, o nuniero total das 
especies actualmente conhecidas e de 23, as quaes constam da seguinte lista; 


1 D. 

2. D. 

3. D 

4. D. 

5. D. 

6. D. 

7. D. 

8. D. 

9. D. 

10. D. 

11. D. 

12. D. 

13. D. 

14. D. 

15. D. 

16. D. 

17. D, 

18. D. 

19. D. 

20. D. 

21. D. 

22. D, 

23. D. 


aegrofa Bates, 1880. — Guatemala. 
canescens Bates, 1874. ^ Nicaragua. 
cirrosa Erichson, 1847. - Amazonas ate Mexico. 
crocata Melzer, 1935. — Brasil (Goyaz). 
cucallata Thomson, 1868. -- Sul do Brasil. 
elegantula White, 1855. — Tapajoz. 
farinosa Bates, 1885. — Panama. 

fasciculata Olivier, 1792. - Cayenna, Brasil, Nicaragua, Mexico. 
grisea Aurivillius, 1904. — Bolivia. 

hirticollis Olivier, 1795. -- Brasil, Colombia, America Central, Antilhas. 

iniricata Casey, 1913. — Texas. 

lateralis Thomson, 1868. — Brasil. 

multicristata Bates, 1866. — Amazonas. 

ornata Bates, 1866. — Sul do Brasil. 

pallida Bates, 1874. — Jamaica, 

pretiosa Melzer, 1935. ~ Brasil (Goyaz). 

rujocristata Melzer, 1935. - - Brasil (Goyaz). 

scapularis Bates, 1885. -- Panama. 

senicula Bates, 1866. -- Tapajoz. 

servillei White, 1855. ~ Brasil (Espirito Santo). 

spitzi Melzer, 1935. — Brasil (SSo Paulo). 

venosa Bales, 1866. — Sul do Brasil. 

x-signaia Melzer, 1935. — Brasil (Pernambuco). 
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Das especies aqui enumeradas, 14 se acham representadas na Sec^So de 
Enlomologia do Institute de Biologia Vegetal, onde se encontra a celebre cob 
lec^ao de Cerambycideos do saudoso especialista do grupo, Julius Melzer. A es- 
pecie nova de que trata o preseiite artigo, 6 evidentemente proxima de D. 
pretiosa Melzer, cujo typo pude examinar e que e proveniente de Goyaz; dif- 
fere por^m, pelo tamanho menor, thorax mais comprido, desenho dos elytros 
(ausencia da laixa transversal posterior), antennas mais curtas e pela colorag^to’ 
mais Clara do abdomen e das patas. 

Desmiphora travassosi n. sp. 

Elongate, siibcylindrica, rufo-testacea, ahunde pilosa. Antennae apt- 
cem elijfrorum non attingentes, articulo tertio ef quarto rectis non fle- 
xuosis, quinto dimidio quarti, reliqais aequilongis. Thorax ferrugineus, 
latitudine longior, lateribus iuberculo aciifo post medium ntrinqiie ar~ 
matus, sat grosse punctatus, diiabus vittis niveo tomentosis antice con- 
jiinctis. dorso antice penicillis tribus nigris trianguliim formantihiis. Elytra 
grosse punctata, nitida, bast fhorace latiora, lateribus parallelis, apice 
conjunctim rotundatis; humeris, marginibus lateralibus et - quarto apicali 
niveo tomentosis; in medio crista primo rufo dein niveo tomentosa, si- 
nuosa, ad suturam continuata; in principio partis declivis iitrinqne peni~ 
cillo niveo ornaiis. 

Subcylindrica, rufo-testacea, com pilosidade abimdaiite. Cabe^a rufo-tes- 
tacea, verticc enncgrecido, densamente pontuada, com pelos cinzentos. Olhos 
forlcmcntc granulosos, largamcntc emarginados, l6bos superiores nao muito ap- 
proximados, lobos inferiores grandes, quasi cirqulares, dislinctamente convexos; 
genas moderadamente curtas. Antennas nao attingindo o apice dos elytros, rufo- 
ferrugineas, art. 1-3 e metadc do quarto rufo-ennegrecidos ; na face interna com 
pelos muito compridos, pretos, erectos; na face externa com pubescencia curta, 
cinzenta, adjacente, densamente agriipada e alguns pelos erectos moderadamente 
compridos; cscapo engrossado, cylindrico, atteiiuado nas exlremidades ; art. 2.° 
abreviado, ligeiramente mais comprido que largo; art. 3.° e 4.o alongados, sub- 
iguaes, um pouco mais longos que o escapo; art. 5.o cerca de metade do 4.o; 
arts. 6-11 subiguaes, ligeiramente mais curtos que o 5,o. 

Thorax mais longo que largo, densamente pontuado, do cada lado coraj 
um tuberculo agudo logo atraz do meio. Os lados sao occupados por uma 
faixa tomentosa esbranqui 9 ada, que parte dos angulos posteriores, dilatando- 
se para a frente e unindo-se no meio do bordo apical, deixando uma drea 
sublriangular ferruginea, brilhante, atravessada no meio por uma fina linha 
longitudinal de tomento branco; na metade anterior deste triangulo ha 3 lufos 
de p^los pretos formando um triangulo. 

Escutello pequeno, subrectangular, com pubescencia clara. 

Elytros ferrugineos, brilhantes, na base mais largos que o thorax, pa- 
rallclos, posteriormente arredondados, com numerosas puncturas grossas e pro- 
fundas; hombros com pubescencia branca, que se prolonga nos bordos late- 
raes; quarto apical de cada elytro tambem com pubescencia branca; no comepo 
da face declive ha de cada lado um tufinho de pelos brancos; al6m disso prin- 
cipia no meio de cada elytro uma crista obliqua, primeiro formada de p61os 
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ruivos, em seguida por pelos brancos. que acompanha a sutura divergindo 
em seguida e terminando nos tufos de ptdos brancos perto da face declive; no 
dorso ha numerosas cerdas pretas, e nos lados cerdas claras, erectas. 

Processo prosternal estreito, anterior e posteriormente declive. Processo 
mcsosternal pelo menos o dobro mais largo que o prosterno, tigeiramente declive 
para diante. Prosterno, mesosterno e melasterno ferrugineos. Abdomen e patas 
um pouco mais claras do que a colora^io gcral, com pelos ercctos claros e pu- 
bescencia branca adjacentc, parlicularmente abundante no abdomen. 

Compriinento total 6 mm., largura 2 mm. 

HOLOTYPO: — (N.o 8.156) na ColleccSo do Inst, de Biol. Vegetal. 

HABITAT: — Jussaral, Municipio de Angra dos Reis, Esl. do Rio do 
Janeiro, Setembro de 1934, Dario Mendes leg. 

A especie e dedicada ao Prof. Dr. Lauro Travassos, o incansavel anima- 
dor dos estudiosos brasileiros. 
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Mendes: Nova especie de Desmiphora. 





Plicodontinia mourai 


Alipio de Miranda-Ribeiro 

Museu Naeional do Rio de Janeiro — Brasil 

[Com 1 estampa] 


Plicodontinia mourai gen. & sp. n. 

Afim de ser determinado, reoebi do meu amigo o Dr. Mathias Gon- 
salves de Oliveira Roxo, do Serviso Geologico do Ministerio 'da Agricultura, 
o seguinte objecto, procedente do Juru^, onde fdra colligido na areia da bar- 
ranca do rio pelo Dr. Pedro Moura, do mesmo servi^o: 

Um dente fracturado na raiz por6m reconstituido, de contorno em fdrma 
de ponta de flexa e medindo em millimetros : 


Altura total actual (a corda se 

acha quebrada na ponta) 

36 1 

mm. 

Altura medida do collo 


11 


Maior diametro da corda 


21,5 


Maior diametro transverso da 

corda 

13 


Maior diametro da depressSo 

da corda 

12 


Maior diametro transverso da 

depressSto da corda 

10 

» 

Comprimento do collo 


20 


Maior diametro transverso do 

collo 

12 


Altura do collo 


4,5 

„ 

Altura do collo na regiSio de implantas^o da pelle lado interno 2 


Altura da raiz 


24 


Seu maior diametro 


20,5 

» 

Seu maior diametro transverso 


11,5 

» 


E robusto, curto e quasi perfeito; sendo composto de uma corda re- 
ooberta de esmalte corrugado e esverdeado-denegrido e de uma raiz unica do 
aspecto osseo, longitudinalmente um tanto rugosa e terminando em um con- 
juncto de pequenas pontas obtusas e pouco salientes e sendo de c6r terrosa 
O seu aspecto 6 , grosseiramente fallando, um lozango irregular em que um 
dos lados (a corda) fosse muito curto; o outro lado d ligeiramente curvo; 
isto quando encarado de flanco, porque toda a pe^a d comprimida, achatada, 
curva em dois sentidos ; a sua relas^o entre diametros d de 3:5. Visto de 
frente parece ter ps lados parallelos. 

A corda vista de cima tern o contdmo irregularmente elliptico, sendo 
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a face da ciirvalura concava do eixo do dentc subplana e ahi deixando perceber 
um luiico ligciro vestigio de conlacto de cima para baixo. Toda ella 6 den-* 
sameule rugiilosa, as nigas de carena viva, sendo volumosas e alias as da 
liiiha mediaiia anterior; as oppostas destas estSo quebradas, como a ponta do 
deiile. Os lados da coroa quo sc approximain do collo s5o roli^os e salientes, 
formando com o centro quo e coiiico e quasi regular um coiitraste nitido 
por mcio de uma depressSo sub-circular continua. O cone central, mao grade 
a ruptura, mostra uma ligeira inclina^ao para o lado concave, interne, e outra 
para o lado concave, posterior. Assiin, pelo que ahi se acha dito, p6de-se 
concluir ; 


I — Tralar-se de um dente fossil — de mammifero. 

II — Ser esse dente de coroa rugulosa tendo um cone central isolado 
por uma depressito circular pcripherica a base do cone, sepa- 
rando-o dos bordos da coroa. 

III — Ser todo elle comprimido e curvo para um dos lados e nao in- 

dicar outre conlacto senao o de sen opposto superior ou inferior. 

IV — Ser de aspecto bicolor. 

V — Pelo rclativo optimo eslado de conserva^ao, durezu e peso — pa- 

rece ser de edade nao muito remota. 

A projec^ao lateral da pe^a faz lembrar vagamente o perfil d’um dente 
monoradicular de Esqualodonte; 6 evidente, porem, que nenhuina rcla^ao tenha 
ella com semelhantcs animaes a nao ser as decurrentes de suas descendencias 
Comtudo nao deixamos de considerar deva ser de um Odontocete; e que a 
fdrma comprimida, com aquella coroa recoberta de csmalte esverdeado e alta- 
menle corrugado, encontra um similar em Inia que e justamente um Odonto- 
cete, ainda hoje cxislenle nas bacias do Amazonas e de sens Iributarios ac- 
cessiveis. Deve ser, porlanto, um anlepassado, nao muito remoto do Pirayaguara 
{Inia geaffrensis), evidentemente de geiicro differente, segimdo o attestam a 
forma e os caracteres da pe^a acima descripta. 

Sobre o material fossil constante do Jurua existem as ja conhecidas 
inforrnayOes de Hermann v. Ihering constantes da Revista do Muscu Paulista, 
vol. VI, 1904, e referidas por M. Schlosser na Centralblatt f. Mineralogie etc., 
Jahrg. 1925, Abt. R., N.o 8, S. 262-2G5, onde justamente sc le, como resultado 
do exame de uma s6rie de pliotographias levadas aquelle auctor que a pe?a 
maior — uma concre^Uo, pertence talvez a um humero visto pelo lado in- 
terno e parecido com o de Zeuglodon^. 

Os Iniideos, ao contrario, so tern referencias do valle do Amazonas, 
pela especie conhecida e actual base do genero e da familia. NSo obstante 
Grover Allen descreveu do phosphalo de Florida, America do Norte, da mesma 
familia. Ires especies em dous generos — Scliisodelphis e Pomatodelphis — 
evidentemente com probabilidade continental, al6m da articula^ao de encaixe 


» “Das grosste Stuck, wohl nur eine Konkretion, erinnert etwas an elnen von der inneren Selte 
gesehenen Humerus, Mhniich dem von Zeuglodon, das abgesehen von dem Toxodontierwirbel zweitgrosste 
ISsst sich am ehesten mit Serpulit vergleichen.” Vide Zittel (Orund. d. Palaeont. pg. 491 - 1923 ). 
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— por dentro e por fdra — de seus dentes, sabido que os Iniideos procedem 
do Mioceno N. Americano. 

Mais afastado ha, entretanlo, um outro geiiero que poderia ser o seu 
porlador por causa da fbrnia e 6 Saiirodelphis de Burmeister, fundado sobro 
reslos achados perto de La Curtiembre e Parana — margens do rio do mesmo 
noine na Republica Argentina; e que scgundo Cabrera ^ que descreveu os den- 
tes c os alvcolos que o osso possue, « tres completes e dous incomplelos, com 
a forma de ellipse dilatada, apropriada para encerrar a raiz fortemente com- 
primida que caracteriza os dentes dos Iniideos e sobretudo os de Saurodelphis, 
0 niaior dos alveoles medindo 23 x 9 milliinctros c os espa?os variando 
de dous em dous irregularmente de comprimento etc. ». 

Assim, pelos caracteres c medidas que referinios ao descrevel-o, pela 
compara^So da descrip^ao lida cm Cal)rcra, dos dentes e dos alveoles de 
Saiirodelphis argentinus, Burm.; pela coincidencia dos caracteres de iima e de 
oulra parte; pela comparaeiio da coroa do dentc que nos foi dado para deter- 
minar com a reproduc^ao photograpbica publicada por Olhenio Abel 3, acrc- 
dilariamos ser o dente do Jurud urn dentc medio posterior da maxilla superior 
muito proximo pelo mejios do gencro referido ([ue e do pleistoceno da Ro- 
publica Argentina. 

Mas, ha ainda dous factores a considerar: 

I — A differen^a do dente do Jurua em detalhes mcnores da descrip9do 
dos dentes de Saiirodelphis dada pelos aulores. 

II — A differen^a das bacias de procedencia. 

Sei que a differen^a primeiro referida poderia corresponder a ]X)si9ao 
funccioiial do orgam, mas a mcdilavao .sobre o que sc ve nas estampas ci- 
ladas e mais o receio de resolver com os elementos acluaes, nSo dispondo senilo 
de um unico objecto isolado para julgar, ni\o me deixam outro caminho sobre tao 
restricta base. Accresce ainda a appareiicia da conservacao das pe^as compa- 
rudas que deve tambem ser levada em conta. Reconhecido positiva ou ne- 
gativainente o dente aqui dcscripto como de « Saiirodelphis » c teremos um ele- 
mento seguro para dizer sc a bacia do Amazonas foi ligada a do Rio da Prata 
no periodo pleistocenico. 


■i Rev. do Mus. de La Plata, tomo XXIX (3*. Ser. tomo V) - pg. 490 - 1926. 
3 Sitz. Ber. Akad. Wien - 118 - 1 - pg. 255 - 227 - est. I fig. 2. 
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Pticodontiniii moiirai. Varies aspeolos. 
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Hexylresorcinol and Alantolacton in Therapy of 
Human Ascariasis 

Kenji Momma, Jird Yamashita, and Kiyoshi Kamitani 

Division of Parasitology, Institute for Research In Mlcrobic Diseases, dsaka Imperial University, Osaka, Japan 

[With 3 tables] 

Hexylresorcinol 

Hexylresorcinol which has a maximum bactericidal effect and a minimum 
toxic action among 4-n-alkylresorcinols was introduced as an ascaricide by R 
D. Lamson and his collaborators in 1930. Since then the clinical experiences 
\\ith it have been done by many other authors. Hexylresorcinol according to 
P. D. Lamson removes 90-95 per cent, ascaris, 80-85 per cent, hookworms and 
40-50 per cent, whipworms in a single dose. W. W. Cort and G. F. Otto (1933) 
recommended the substance as an effective ascaricide and they stated that an 
important for^vard step in treating this parasite had recently been made by 
the experiments of Lamson and his co-workers on the use of hexyl- 
resorcinol. 

Hexylresorcinol is a white crystalline substance, sligthly soluble in water 
and acts on the culicula of the worm. Its local irritant action which occurs 
in the mouth or stomach is entirely superficial and temporary. No pathological 
changes in any organ are proved in the therapeutic dose of the substance. 
About 70 per cent, of the amount ingested is excreted unchanged in the stool, 
while the rest is excreted in the urine. It has the disadvantage of reacting with 
food and becoming ineffective, so that it must be taken on an empty stomach 
and no food is allowed for three or four hours after treatment. In order to 
avoid the local irritation in the mouth hexylresorcinol in gelatine capsules or 
sugai’ coated pills are preferable. 

The results of our experiments in Japan are given in the following 
table 1. 

The results in our 90 cases were in general far from satisfactory as com- 
pared with the results reported by P. D. lamson and his co-workers, although 
the table sho^s a good efficiency with single 0.5 gm. dose of the substance. 
No evidences of ill effect were observed after treatment, yet a number of the 
patients complained of slight subjective symptoms as is shows in table 2. 
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TABLE 1. — Ascaris: Effect of hexylresordnol. 
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TABLE 2. ~ Slight vsubjeclive symptoms after treatment with 
single 1-2 gm. close of hexylresorcinol. 


Subjective symptoms 


Cases 55 

Cage: iS — S3) 

No complaint 

24 

46.2 o/o 

Abdominal discomfort 

3 

5.8 o/o 

Abdominal pain 

2 

3.9 0/0 

Epigastric discomfort 

10 

19.2 o/o 

Headache 

13 

25.0 o/o 

Facial itchness* 

3 

5.8 o/o 


* That is not due to internal use of hexylresorcinol, but to its accidental 
touch with the skin causing irritation. 

Aiantoiaeton 

Alantolacton that is obtained from the root of Inula helcnimn L. has 
a chemical composition being closely similar to that of santonin and an- 
thelmintic properties, but owing to its bitterish taste and vomitive action it 
has not been used as a practical vermifuge. 

S. Ozeki, M. Kotake and K. Ilayasi (1936) reportet that alantolacton 
from which higher terpene-Uke substances were completely separated had no 
longer exhibited a vomitive action and a serverely bitterish taste, .\ccording to 
the authors the purified alantolacton is a ciuite effective anthelmintic, remov- 
ing 93-100 per cent, ascaris and furthermore it has the advantage over santonin. 

In our limited clinical experiences with it unfortunately no satisfactory 
results were obtained and in a few occured a slight headache or nausea after 
treatment. 



Toted dose of Method of Number Egg count per gram Per Per 
hexglresorcinol, administration of formed basis cent. cent, 
gram cases (StolPs method) re- cured 

Before After duction 
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Duas especies novas de molluscos marinhos do Brasil 

F. Lange dc Morreles 

Museu Paulista - Brasil 

[Com 1 estampa] 


Deu-me o Exmo. Dr. Affonso (rEscra^nollc Taunay, Director do Museu 
Paulista, a opportuiiidade de fazer uma cxcursao malacologica a ilha de Sao 
SebastiSo, ja bastante estudada pelos iiossos naturalistas. 

Fiz ceiitro desla pequena excursito, que duroii apcnas '2 mezes, eni 
Castelhanos. 

Junto a Castelhanos, tambem na liahia dos Castelhanos, cxiste uma 
pequena Praia, de pouco mais dc cem metros de extensSo, chamado do Gato 
(Est. 1, fig. 1). 

Esta praia, de onde sc avistam os Morros do Sombrio, 6 ladeada dc 
ix)chedos enormes. 

Sua areia grossa 6 batida pel as ondas de um mar immensamente re- 
voltado, que Ihe deposita valvas de animaes de vida abissal. 

Entre as grinaldas de verdes algas, que os rebentos das cheias deixam 
na praia, encontram-se molluscos interessantes como represenlantes dos gene- 
ros Conus, Epitonium, Oliva, Ctjpruea, Clathrodrillia, etc. 

Constatei, ahi, pela primeira vez Epilonium hottesierianum (Orbigny), 
concha do subgenero Opalia, nova para as ColleccOes do Museu Paulista c ao 
meu saber para toda a America do Sul, pois, d’Orbigny (8), Tomo 11, pg. 10, 
dd da bella concha que reproduz no Album, Est. X, figs. 22, 23 e 23’, como 
habitat Guadeloupe e nao me e conhecida outra referencia ao sul das Anlilhas. 

Este facto, como o de ter encontrado cm Villa-Bella, tambem na Ilha 
de sao Sebastiao, Psamnwsolen sanefaemarthae (Orbigny) (Solecurtus Sanctae 
Marthae, d’Orbigny, op. cit., pag. 232), demoiistra a neccssidade dc se fa^ 
zer pesquizas mais frequentemente no vasto Littoral Brasileiro, pois, cerlos 
animaes teem uma dislribuiyao geographica muito mais ampla do ([uc se suppde. 

Nao se concebe, mesino, o numero dos Molluscos, referentes a enormc 
Costa do Brasil, ser inferior a GOO, incluidos nelle os molluscos terrestres e 
de agua-docc, quando um Catalogo, so de Molluscus Marinhos, do Labrador a 
Texas, cita 2.632 animaes (Charles W. Johnson — 1934). 

Foi na Praia do Gato, por mini visitada, quasi que diariameiite, du- 
rante o tempo feliz cm que fui hospede do Snr. Leonardo Reale em Caste- 
lhanos, que encontrei a especie que passo a descrever: 

OLIVIDAE 

Genero; AGARONIA Gray, 1839. 

Syn. : — Hiatula Swainson, 1840. 

Oliva, pars, auct. 

329 



— 330 - 


Agaronia travassosi sp. n. 

(Est. 1, figs. 2-5). 

HABITAT: — Praia do Gato, Bahia dos Gastelhanos, Ilha de Sao Sebastiao. 

COLLECTOR: — Alitor, em Jiilho de 1936. 

TYPO: — N.o 14.104. 

PARATYPO: — N.o 14.105 na Collec?ao do Museu Paulista. 

Concha fiisiforme-ovalada, espira aciiminada de sutura linear, circiim- 
volii^ao apical csciiro-esfumagada, base da ultima circumvolii^ao do apice cinza- 
claro, circumvolu^ao maior marfim-esfuma^ado, cobcrta de linhas transversaes 
interriiptas, formando manchas e angiilos pardo-escuros de tamanho desigual, 
columella branca, aberlura e callus azulado-cinza quasi branco, base da c6r 
do desenho com estria mediana ciara cor do fundo do mesmo. 

TYPO, valva de animal adulto, faltando o apice: 


Comprimento 44 mm. 

Uiamelro maior 19 mm. 

Comprimento da abertura 35 mm. 

Diamctro maior 9 mm. 

PARATYPO, valva de animal jovem com apice perfcito: 

Comprimento 20 mm. 

Diametro maior 8 mm. 


Ambos encontrados sem animal. 

Diffcrc de .1. hyatula ('Gmelin), pcla conformafSo mais abobadada e 
ovalada da ultima circumvolu^ao, pclo quo se assemelha um tanto A. testacea 
(J.amarck), pelo apice, que tambem A. testacea tern mais agudo e ainda pelo 
desenho mais accentuado. 

Dedico esta especie ao eminente zoologo patricio I^rof. Lauro Travas- 
SOS, que ora pode volver a vista a um j/assado de vintc e cinco annos de 
proficua aclividade, enriquecendo a sciencia e elevando o nome do Brasil. 

Agaronia lanei sp. n. 

(Est. 1, figs. 6, 7). 

HABITAT: — Guaratuba, Estado do Parand. 

COLLECTOR: — Autor, em 1927. 

TYPO: — N.o 88 na Gollecgao do autor. 

Concha fusiforme-ovalada, espira acuminada, de sutura linear e apice 
nao tinto, de conforma^ao geral semelhante A A. travassosi^ cinza-claro com es- 
trias transversaes onduladas de c6r mais escura, columella, callosidade e base 
braiicas. 
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Valva de animal adulto: 

Comprimento 46 mm. 

Diametro maior 19 mm. 

Abertura 35 mm. 

Abertura, diametro maior 9 mm, 

Esta concha, colhida sem animal, e affim a Agaronia steeriae (Reeve) da 
Africa Occidental, que ao contrario de Gray (9), reputo boa espccic e nSo 
S 3 rnonyma de A. testacea (I,^marck). Reeve (6) da na eslampa XVIII, sob n.o 
37 um bom desenho da steeriae e cm sua critica diz: 

«... the general colouring of the shell is more like that of the 
Mexican O. testacea. It differs, however, from the lastrnamcd species 
both in the depression of the columella, which gives it a boat-shaped 
form, and in having a shorter spire ». 

Examinei exemplares de A. testacea cxistentes na Collec?ilo do Museu Pau- 
lista e provenientes do Panama c concordo plcnamcnte com Reeve. 

Ainda que sua Moiiographia do genero Oliva nSo tenha estructura sys- 
tematica, 6 optima quanto As diagnoses c illuslrac()es. 

Sc quizesscmos unir animaes tao hem differenciados ncm uina das 
Agaronia manteria seu valor cspecifico. 

Agaronia land differc da steeriae nAo so pelo colorido e tamanho (Reeve 
dii A figura 63 mm.) mas, tambein, pelas circumvolii^Ocs apicacs muis clevadas 
e iiAo coiicavas. 

Dedico-a ao collega e amigo Dr. Frederico Lane. 
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Estampa 1 

Fig. 1 — Praia do Gato. T61a do Autor. 

Figs. 2, ‘6 — Agaronia travassosi n. sp. (Typo). 

Figs. 4, 5 — Agaronia travassosi n. sp. (Paratypo) jovem. 

Figs. 6, 7 — Agaronia lanei n. sp. (Typo). 


Carnargo-Andrade phot. 







A new Spirurid Nematode from a Mongoose 

H. O. Mdnnig 

Section of Parasitology* Onderstepoort — South Africa 
[With 1 plate] 


The worms here described were collected by Dr. A. D. Thomas from 
a mongoose, Myonax cauii cauii, at Onderstepoort. Two male worms were 
found partly embedded in the mucosa of the oesophagus, while five males 
and six females were lying free in the stomach. 

The worms are of moderately small size, white in colour and were some- 
what curled up on account of liaving been fixed in formalin. The tails of 
all the males are curled in a spiral. 

The cuticle bears fine transverse striations. The most prominent ex- 
ternal feature of the parasite is a ventral « hump », as is found in Spirura, 
about 1 mm. from the anterior extremity (fig. 1). The mouth opening is 
elongated dorso-ventrally and its rim is formed by the chitinous lining of 
the vestibule, which projects on to the body surface, forming dorsally as 
well as ventrally around the mouth opening five chitinous projections in a 
roughly pentagonal pattern (figs. 2, 3, 4). 

Laterally to the mouth opening there are two simple lips, each bear- 
ing on its medial surface a small bi- or tricusped tooth. The anterior extremity 
also bears four submedian and two lateral papillae. 

The vestibule is wide in lateral view, narrow in dorsal or ventral view. 
It has a strong cuticular lining which projects forwards to form the dorsal 
and ventral structures around the oral opening, as described above, and also 
the tooth-like projections on the insides of the lips. 

The oesophagus is long and is divided into a short, narrow, muscular 
part and a long, wider, glandular part. The muscular portion is surrounded 
by the nerve-ring just behind its middle. The excretory pore opens near the 
junction of the two parts of the oesophagus, while a pair of small, lateral, 
cervical papillae are situated at the level of the middle of the first part. 

The tail of the male is spirally coiled and is in most specimens sym- 
metrical, although in one case there is a marked asymmetry (fig. (5) which 
also affects the caudal papillae. There are fairly large lateral cuticular alae 
and the ventral surface of the posterior extremity is covered with cuticular 
bosses. There are four pairs of pedunculated precloacal papillae. The anterior 
lip of the cloacal aperture is prominent and bears a small, sessile papilla. 
Immediately posterior to the cloaca there are two small, sessile papillae near 
the mid-line and another pair of larger papillae on the same level but placed 
more laterally. Two-thirds down the length of the tail there is a pair of 
large, shortly pedunculated papillae, followed by a pair of smaller ones and 
near the tip of the tail are three pairs of papillae of which the middle pair 
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is the smallest (fig. .5). In the asymmetrical specimen several papillae - on 
the right side of the tail are missing. 

Two spicules and a gubernaculiim are present. The right spicule is shorter 
than the left and is smooth, while the left has a corrugated surface, both 
have sharp points. The gubernaculum is triangular in shape with the apex 
pointing backwards. 

In the female the tail is simple and bluntly pointed. 

The vulva is situated more or less at the beginning of the last third 
of the body. It has rather prominent lips and leads into a short, thick-walled' 
vagina. This is followed by a short, wide chamber, continued into an un- 
paired narrow duct and then two rather long, paired ducts which lead into the 
uteri. The vagina and wide chamber are directed backwards, the uteri run in 
opposite directions. The eggs are moderately thick-shelled, flat or even slightly, 
concave on one side and contain an embryo when laid. 

Measurements in millimeters. 



Male 

Female 

Body length 

10.8 

— 17.7 

16.3 

— 20 

Width 

0.3 

— 0.35 

0.44 

— 0.46. 

Ventral hump 

0.975 

— 1.17 

1.0 

— 1.25 

Cervical papillae 

0.126 

— 0.137 

0.13 

— 0.15 

Nerve ring 

0.197 


0.21 


Excretory pore 

0.25 

— 0.263 

0.25 

— 0.276 

Vestibule depth 

0.039 


0.039 

— 0.042 

Muscular oesophagus 

0.195 

— 0.26 

0.273 

— 0.286 

Glandular oesophagus 

4.29 

— 5.34 

5.9 

— 7.7 

Tail 

0.338 

— 0.468 

0.195 

— 0.221 

Right spicule 

0.263 

— 0.3 


__ 

Left spicule 

0.494 

— 0.559 


— 

Gubernaculum 

0.092 



— 

Vulva from posterior end 


— 

5.3 

— 6.4 

Vagina 


— 

0.325 


Wide chamber 


— 

0.169 


Unpaired utera duct 


— 

0.39 


Eggs 


— 

0.047 X 0.026 


The parasite obviously belongs to the Spiriiridae, subfamily Spirurinae^ 
and is most closely related to the genus Spirura, from which it differs, how- 
ever, in the presence of teeth and the other chitinous structures dorsal and 
ventral to the oral aperture. 

It is therefore necessary to create a new genus for this parasite and 
the name Travassospirura dentata is proposed for it in honour of Dr. L. 
Travassos. 

Generic diagnosis. — Travassospirura — Spirurinae: Cuticle transversely 
striated and forming a prominent ventral hump in the oesophageal region; 
mouth elongated dorso-ventrally and surrounded by two lateral, simple lips; 
cuticle of vestibule extended forwards to form a tooth medially to either lip 
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and projecting chitinous processes between the lips; lateral and submedian 
cephalic papillae present; vestibule well developed, wide dorsoventrally and 
narrow laterally; oesophagus long and divided into a short muscular and a 
longer glandular portion. Afu/e. — Posterior extremity with caudal alao; four 
pairs of pedunculated and one sessile preanal papillae, seven pairs of post- 
cloacal papillae; spicules unequal and dissimilar; gubernaculum present. F,e- 
males : — WvlIwsl behind middle of body; oviparous. Parasites of carnivora. 

TYPE SPECIES : — Travassospiriira dentata. 

HOST : — Myonax cauii cauii. 

LOCALITY : — Onderstepoort, Transvaal. Collected 10. 3. 37. 

Types in Onderstepoort Helminthological Collection N.o 2626. 



Plate 1 

Travassospirura dentata n. sp. 

Fig. 1 — Lateral view of anterior end. 

Fig. 2 — Anterior view of head. 

Fig. 3 — Lateral view of head. 

Fig. 4 — Dorsal view of head. 

Fig. 5 — Hind end of male. 

Fig. 6 — Hind end of male, asymmetrical specimen. 





An Additional Species of Diphyllobothrium 
(Subgenus Spirometra) from the United States 

Justus F. Mueller 

N. Y. State College of Forestry, Syracuse, N. Y. — U. S. A. 

[Wilh 1 plate] 


Mueller (1935) described Dijphijllohothriiim mansonoides from the cat 
and the dog in the vicinity of Syracuse, N. Y., and in later papers (1936, 
1937 etc.) reported on its life history, suggesting that this species may he 
responsible for the few cases of sparganosis in man which . have been reported 
for the United States. It is the purpose of the present paper to show that 
yet another species of Diphyllobothrium of the subgenus Spirometra occurs in 
this country. This form was encountered when spargana from the water snake, 
Natrix, from Sarasota and Silver Springs, Florida, were reared experimentally 
to obtain adults (Mueller, 1937). Numerous spargana from this source were 
fed to 5 cats and 2 of these animals were killed at the end of 2 weeks. 
It was from these that the uidividuals of the present species were collected. 
Immature or young individuals of D. mansonoides were collected from these 2 
cats, and many additional mansonoides were obtained from the other 3 cats 
killed at the end of 3 weeks. But none of the present form were found in 
the cats which were allowed to survive 3 weeks after infection. The individuals 
of the present species were small, and most of them immature, though a few 
were mature. Therefore, apparently, the cat is not the normal host of tliis 
worm. Individuals are able to mature in this animal only with difficulty, and 
apparently none are able to survive in it for a period exceeding 3 weeks. 

The morphology of the worm is very suggestive of D. mansoni (~syn. 
of D. erinacei, according to Iwata, 1933) but these worms are smaller than 
the usual run of this species. The worms are about 15 to 20 cm. in length, 
and a maximum of 2 mm. in width. The mature proglottids are longer than 
broad, but this may simply be a character of the young worms, since in 
other species this proportion frequently reverses itself with age. The neck is 
about 1 cm. long, thin and delicate, and the scolex about 1 mm. or less in 
length. The edges of the bothria are thinner than in mansonoides^ more on 
the order of mansoni. All told there are about 200 proglottids in the worm. 
I do not believe the cat is the proper host for the form. The figures given 
above would have to be modified and probably increased for older worms 
reared in the proper definitive host, since such worms would undoubtedly 
thrive belter and reach a larger size than the present specimens. 

The anatomy of the proglottids is very characteristic. The vitellaria 
are lacking in the median ventral longitudinal field, but they meet anterior to 
the cirrus sac. The cirrus and vagina are as in D. mansonoides^ or D. mansoni, 
which is to say characteristic of the subgenus Spirometra. The uterus opens 
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by a pore well separated from and posterior to the vagina, and can be dis- 
tinguished at a glance from that of D. mansonoides. The outer coils perform 
about 5 to 7 lateral loops, and end in a spherical terminal chamber which lies 
on the median line. In mansonoides this chamber lies on one side of the median 
line, and the uterus has only tw)o loops. These outer coils are invested with 
a darkly staining layer of glandular epithelium. The lestes lie in a single 
layer in the medullary portion of the proglottid. The ovary is wingshaped and 
reticulate. The cirrus sac is comixnmd, containing proximally a niu.scular vesicula 
seminalis externa, and distally the muscular cirrus proper. The vagina consists 
of a spacious transverse vestibule or vulva, with the vagina proper opening 
off abruptly from the anterior wall of this structure, as it does in other species 
of Spirometra. The remaining anatomy is in general typical of this group. 

Ordinarily the worm should be identified as D. mansoni except for certain 
biological considerations. Mansoni finds the cat a favorable host. Apparently 
the present form does not. It does not therefore seem wise to arrive at any 
specific determination at this time. Mueller (1937) has suggested that the genus 
Diphyllobotlirium be split up into three genera, on the basis of the arrange- 
ment of the genital pores, and characters of the cirrus sac, scolex, and neck. 
According to this suggestion the present form is a member of the genus 
Spirometra. I have not followed this suggestion of recognizing the generic rank 
of Spirometra in the present paper, howtever, because it seems desirable to 
wail until other workers have had time to comment on the proposal before 
putting it into effect. 

1 am indebted to Dr. Allen McIntosh of the U. S. Bureau of Animal 
Industry for calling my attention to a s})ecimen in the Helminthological Col- 
lections of the U. S. National Museum. This specimen, N o 42296, is a poor- 
ly prepared and mounted fragment of a Diphyllobothrium from a raccoon taken 
in the Okefinokee Swamp, Georgia. This agrees in size roughly with the 
present form, but details of anatomy cannot be made out, so that a detail- 
ed comparison is impossible. Dr. T. W. M. Cameron (1936) has described a 
form from the raccoon in Trinidad, which also appears to agree roughly with 
the present species. There appears therefore a possibility which is well worth 
looking into, that the normal definitive host of the present form may be the 
raccoon of the southeastern United States. Experiments are now under way to 
determine definitely the host relationships and also to elucidate the complete 
life liistory of this form. 

The worm is of particular interest in that it injects into the picture 

another form which may possibly be responsible for reported cases of sparga- 
nosis in this country. It is known that the spargana of mansonoides thrive in 
numerous animals including experimentally iniected monkeys, and therefore it 
is probable that they can also infect man. The sparganum of the present 

species, however, is known only from the water snake, so far, but it too may 
have a wide range of host tolerance, and may also be regarded as a possible 
cause of human sparganosis. This question will be settled as the result of 
experiments now under way. 

There arises the further question as to the exact limits of the species 
D. mansoni, or D. erinacei. According to Iwata (1933) D. reptans, D. okunturai, 
D. mansoni, D. ranaram, D. decipiens, D. houghtoni, and D. erinacei are all 

one and the same species and proglottids of each of these « species » can be 
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found in one and the same worm. These species have been found in Japan, 

China, India, and other parts of Europe and Asia. There is also a species 

similar to mansoni in Porto Rico, still another in Central America, and 2 more 
in Trinidad, recently described by Cameron (1936). This paper now lists a 
species of this morphology from the United States. The present form appears 
unlike « mansoni » in that it does not thrive in the cat, whereas « mansoni » does. 
Spargana of mansoni are found in frogs in China and Japan, but frogs from 
Florida, from the same regions where water snakes carried this worm, were 
not infected with spargana. What is known of the relationships of certain 

other forms does not always seem consistent with the idea that among all 
these worms only a single species is represented. 

It is possible that we are here dealing with a single species of very wide 
distribution and very w|ide range of host adaptation. On the other hand it 
seems possible that too many things may be grouped together under a single 
designation, as D. erinacei (mansoni)^ for no better reason than that they are 
not sufficiently understood to comprehend the differences which really <lo exist. 
Such a catch-all may eventually break down of its own weight. Possibly there 
is a way of logically breaking up this group, the key to which has not yet 
been liit upon. Yojkogawa & Kobayashi (1930) are of the opinion that this 
complex state of affairs may be the result of hybridization between a number 
of originally separate but closely related species, as a result of their parasitiz- 
ing the same hosts, dogs and cats. As further evidence of this view they ix)int 
to the lack of host specificity in these worms, a condition which is not general 
in other classes of parasites. This suggestion seems to be a good one, and is 
worthy of more consideration than it has received. Experiments on possible 
hybridization between D. mansonoides and one of its close relatives are now 
being formulated at this laboratory. 
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Plato. 1 

Figures of a species of DiphijUobothriiim raised in a cal from 
spargana from Florida Natrix. 

Pig. 1 — Mature proglottid, showing distribution of vitellaria; the cirrus sac, cs\ 
vagina, va; the terminal chamber of the uterus, tc; outer coils of uterus 
oc; inner coils, ic. 

Fig. 2 — Mature proglottid, showing same features as Fig. 1, but the cirrus is 
extended. 

Fig. 3 — The scolcx, showing the delicate bolhria and anterior part of the neck. 






Mueller: An Additional Species of Diphyllobnthrium. 
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Libyostrongylus Lane, 1923 and their Relation to 
the Genus Trichostrongyius Looss, 1905 
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Introduction 

While working on the genus Trichostrongyius Looss. 1905, I naturally 
came across certain species which were referred to this genus with uncertainty 
by their authors. These species referred to were described as T. asymmetricus 
Cameron, 1926, T. dissimilis Wood, 1930 and T. australis Wood, 1930. On the 
other hand the genus Libyostrongylus erected by Lane in 1923 to accomodate 
Strongylus douglassii Cobbold, 1882 and another species described by the former 
author as L. hebrenicutus, was treated as a genus of doubtful status by certain 
authors as Yorke & Maplestone, while Baylis & Daubney did not consider it 
as a valid genus but as a synonym to the genus Trichostrongyius. In my paper 
entitled « The genus Trichostrongyius Looss, 1905 », I briefly mentioned that 
the genus Libyostrongylus is valid and proposed a new genus which I called 
Asymmetricostrongylus for A. asymmetricus, A. dissimilis and A. australis. 

Qwing to the rush to the press I stated that the reasons for this ^vil) 
be discussed in a later communication in detail; for the same reason I did 
not give the definition of the genus Asymmetricostrongylus. The present paper 
thus forms a sequel to my above mentioned paper. 

Since the publication of my paper concerning the genus Trichostrongyius 
seven newi species were described and these are, T. iriramosns Schulz, 1931, 
in Lepus timidus gischiganus from the U S. S. R., T. pietersi Leroux, 1932 in 
sheep and goats from S. Africa, T. thomasi Monnig, 1932, in the impala, Aepy^ 
ccros melampus from S. Africa, T. minor Monnig, 1932 in the blesbuck, Da- 
maliscus albifrons from S. Africa, T. hamatus Daubney, 1933 in sheep from 
Kenya, T. longispicularis Gordon, 1933 in sheep from Australia and T. nagatgi 
Freitas & Lent, 1935 in Rhynchotus rufescens from S. Paulo, Brazil. The author 
have seen the references concerning all these species with the exception of 
the first one, T, triramosus. 

Luckily and mainly through the kindness of Dr. H. A. Baylis of the 
British Museum I jwas able to examine types and cotypes of these species and 
thus come to these conclusions. 

The genus Trichostrongyius is a very homogeneous one and its character- 
istics are mentioned in my paper dealing with its members. The genus ^Asym- 
metricostrongylus mihi differs from the above mentioned genus, firstly, in the 
larger size of the worms and secondly in the asymmetry of the bursa, the 
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right lobe is slightly smaller than the left one and consequently its rays are 
also shorter than these of the corres]K)nding lobe. Thirdly it differs in the 
IKissession of a cuticular broad lateral flange on the right side only of both 
males and females. Fourthly in the shape and mode of branching of the dorsal 
ray and lastly in the peculiarly placed horizontal vulva and its possession of 
cuticular lips. The genus Libyostrongylus Lane, 1923 differs from the genus 
TrichosfrongyluSy firstly in the type of the dorsal ray and its mode of branch- 
ing; secondly, the ventro-ventral is very slightly separated from the other ventral 
ray; thirdly in the presence of a very prominent pair of large pre-bursal papil- 
lae; fourthly, a dorsal lobe is recognisable and lastly the vulva is transversely 
situated to the long axis of the body. 

In the following pages I redescribed these five species for two purposes, 
the first is the presence of many discrepancies and errors in the descriptions 
known and secondly in the unpracticabilily of some of the descriptions and 
figures given. 

All the figures in this paper arc camera lucida drawings of types and 
cotypes made by the present author. 

CLASSIFICATION OF THE GENERA 
Order STRONGYLOIDEA Weinlaiid, 1858. 

Family TRIC HOST RON GY LI DAE Lciper, 1912. 

Subfamily Tricliostrongylinac Leiper, 1908. 

DIAGNOSIS OF THE GENUS 
Asyminetricostrongylus Nagaty, 1932. 

Delicate worms with the cuticle finely transvcr.sely striated. A cuticular 
well developed lateral flange is found on the right side only in both males 
and females. This flange extends from the posterior extremity and fades away 
towards the anterior end of the worms. Oral cavity is very small, oesophagus 
simple, club-shaped. Male bursa well developed, with an ill defined dorsal lobe. 
Lateral lobes slightly asymmetrical in size, the right lobe being smaller tlian 
the left and consequently its rays are slightly shorter than those of the left 
side. Ventral rays are wide apart and of different thicknesses; the venlrot-ventraj 
is thill and ventrally directed, the latero-ventral is thick, divergent from the 
ventro-ventral and close to the laterals, forming one group with the externo- 
and medio-lateral rays. Postcro-latcral ray thinner than, and divergent from, 
the remaining laterals. Dorsal ray cleft for more than half its length, each division 
ending in a bifid termination. Spicules equal in length and similar in shape, 
well chilinised wnth crests and protuberances and have a broad truncated prox- 
imal part and narrow tapering distal part. An elongated accessory piece is present. 
The vulva of the female is transversely situated and is at about the junctioq 
of the middle with the posterior thirds of the body. Ovejectors are well 
developed and are ampliidelphys. Parasites of the alimentary tract of the 
Wallaby. 


TYPE SPECIES : ~ A. asymmeiricus (Cameron, 1926) Nagaty 1932. 
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OTHER SPECIES: — A. dissimflis (Wood, 1930) Nagaty, 1932. A. australis 
(Wood, 1930) Nagaty, 1932. 

DESCRIPTION OF THE SPECIES 

Asymmctricostrongylus asymmetrlcus (Cameron, 1926) Nagaty, 1932. 

(PI. 1, figs. 1-6). 

The material available for examination were two males and two females, 
part of Cameron’s type specimens. They were examined in the Zoological 
Dmsion of the British Museum, London. 

The worms are somewhat large and stout in comparison with members 
of the genus Trichostrongylus. The bo<ly is gradually attenuated anterior to the 
genital opening. The buccal cavity is very small. The head is provided with 
three inconspicuous Ups and punctiform papillae. No cervical papillae present. 
The head measures 22 microns in width. The excretory pore is situated at a 
distance of about 360 microns from the cephalic end. The oesophageal nerve 
ring is situated at a distance of about 352 microns from the cephalic end. 
The oesophagus is simple measuring from 760 microns to 955 microns in 
length. The cuticle is transversely striated and shows a well developed lateral 
flange on the right side only. This cuticular flange is well developed at the 
posterior end of the worm an<l di.sa()pears towards the anterior half. 

The male measures about 7.503 mm. in length and 79 to 88 microns 
in maximum breadth imsned lately anterior to the bursa. The bursa is well 
developed but sho^vs a marked asymmetry, the right lol)C is slightly shorter 
and smaller than the left one and conscciuently its rays are also shorter than 
those of the left one. The asymmetry is more marked in the following tws' 
species of this genus. The bursal formula is as follows: ventro- ventral ray is 
narrow and is wide apart from the veiitro-latcral. The latter is close to the 
laterals proximally but diverges <U.stally; it is the broadest ray. Ex terno -lateral 
and medio-lateral are closer together than the others but slightly diverge 
dislally; they are of about the .same breadth, the former is .slightly broader 
than the latter. Postero-latcral is as broad as the medio-lateral and diverges 
from it at an angle of about 20o. The externo-dorsal ray is fairly, long and 
reaches the edge of the bursa. 

The dorsal ray is about 88 microns in length and divides into two 
long divisions, each of which end in two small papillae distally. I’lic main 
stem of the dorsal ray is a little longer than one fourth of the total length 
of the ray. The ri^jht division of the dorsal lobe is slightly shorter than 
the left one. ' 

The spicules are comparatively narrow, slightly chitinised and of about 
the same length and shape. The right and left edges of the spicules are paral- 
lel. Each ends posteriorly in an elongated slender sharply pointed portion. 
The spicules measure 185 microns including this elongated slender portion and 
132 microns without it. Springing from the dorsal surface are two narrow 
processes which are directed backwards; their posterior tips are twisted out- 
wiardly at the junction of the slender posterior portion with the rest of the 
body of the spicule. The spicules are bent ventrally when viewed laterally and 
the posterior slender portions are twisted but are straight when viewed either 
from the dorsal or the ventral aspects. 
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The giibernaciiliim measures 110 microns to 114 microns in length and 
viewed dorsal ly it appears spindle-shaped with an anterior and a posterior nar- 
row portion and a middle swollen i>ortion. When viewed laterally it com- 
prises a narro/w band with an anterior ventrally bent part and a posterior 
straight part. 

The female measures 11.21 mm. to 13.205 mm. in length and 154 microns 
in maximum breadth at the region of the vulva. The latter is in the form 
of a slit that is transversely situated to the long axis of the body of the 
parasite and the cuticle anterior to it forms a fairly large process covering 
the vulva, somewhat after the fashion of a young female Haemonchiis con- 
tortus. The slit of the vulva measures 110 microns long and is situated at 
a distance of 3.8 mm. from the tip of the tail. The uteri are divergent and 
the ovcjeclors are comparatively short and strong; they measure from 383 
microns to 418 microns in length. The anterior ovary bends backwards at 
1.235 mm. to 1.662 mm. from the cephalic end; the posterior ovary bends 
forwards at 760 microns to 912 microns from the tip of the tail. The anus is 
situated at 330 to 352 microns from the tip of the tail. The diameter of the 
body at the region of the anus is 66 microns. The body of the female gradually, 
and evenly tapers posterior to the loop of the posterior ovary to the tip of 
the tail. The tip of the tail is rounded or slightly swollen and is directed 
dorsally. 

Intrauterine eggs arc elongated, thin shelled and are broader at one side 
than the other. They measure 136 microns X 75 microns to 84 microns. 

Habitat and host: stomach and occasionally in the first part of the 
small intestine of the bennett wallaby, Macropus bennetti. 

Asymmetricostroiigylus dissiniilis (Wood, 1930) Nagaty, 1932. 

(PI. 2, figs. 1-6). 

The material available for examination were five males and several 
females, part of Wood’s type material. They were examined in the Zoological 
division of the British- Museum, London. 

The body is gradually attenuated anterior to the genital opening. Buccal 
cavity weakly developed. There is no cervical papillae. The head measures 17 
microns to 22 microns in breadth. Excretory pore is 286 microns to 308 
microns from the cephalic end. The oesophagus is simple and measures 893 
microns to 988 microns in length. The cuticle is transversely striated, and 
there is a broad cuticular flange on the right lateral side of the worm in 
both males and females. It measures 26 microns to 35 microns in its widest 
breadth anterior to the bursa in the male. The flange extends anteriorly beyond 
the middle of the worm and then fades away. In the female this flange measures 
26 microns to 44 microns in its widest diameter and it gradually naiwws 
posteriorly until at the level of the anal opening the cuticle becomes of the 
same breadth as the other (left) side. The flange also narrows slightly at the 
region of the vulva. 

The male measures 6.315 mm. to 7.828 mm. in length and 132 microns 
to 140 microns in maximum breadth anterior to the bursa. The bursa is fairly 
large and asymmetrical and there is no distinct dorsal lobe. The right lobe 
is shorter than the left. The ventro-ventral ray is narrow and separated from 
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the lalero-ventral which is the widest of all the other rays proximally hut 
gradually tapers to a narrow distal end. It diverges for more than its distal two 
thirds from the externo-laleral. The latter is short and ends bluntly some dis- 
tance from the edge of the bursa and is slightly narrower than the latero- 
ventral ray. The medio-lateral is narrower than the externo-latcral and it diverges 
from it for the most part of its length. The angle between the externo- 
laleral and medio-lateral is smaller than the angle between the externo-lateral 
and latero-ventral. The postero lateral ray is narrower than the medio- 
lateral, diverges from it for the wiholc of its length and gradually tapers to a 
narrow point reaching the edge of the bursa. The angle between I he postero- 
lateral and the medio-lateral is equal to the angle between the latero-ventral 
and externo-lateral. The externo-dorsal ray is quite broad, as l)road as the 
latero-ventral in their proximal ends. The externo-dorsal ends in a rounded tip 
very close to the edge of the bursa. The dorsal ray is long and divides at 
about half its total length into two long l)ranches, the right one is shorter than 
the leftj each of the.se brandies ends in two small divisions. The dorsal ray 
tneasures 132 to 145 microns in leiiglh, the undivided main stem measures 
Gl3 microns to 84 microns, the long (loft) stem measures 06 microns to 70 
microns, the short (right) stem measures 57 microns to 66 microns in length. 

2'he spicules are equal in size and similar in shape. They measure 211 
microns to 322 microns in length. They are broad at their anterior half, but 
narrow in the posterior half and then terminate in rounded narroNV ends. Each 
IKissesses ventrallj^ at the beginning of the posterior half a backwardly direct- 
ed narrow piece the tip of which is sharply pointed, that of the left spicule 
is longer and takes origin more anteriorly tlian that of the right spicule. 

The gubernaciilum measures 136 microns to 151 microns in length. It is 
bent ventrally and consists of a narrow elongated piece with the edges paral- 
lel to each other, it ends in a narrow point anteriorly and is rounded 
posteriorly. 

The females of this species and the following one A. australis were mixed 
together and could not bo differentiated from each other. There are, how- 
ever, certain females with their uterine eggs smaller in .size than the others. 
They arc numbered 1, 3 and 8 in the table for the measurements of the 
different parts, the intrauterine eggs in this case measure 88 microns to 97 

microns x 44 microns to 53 microns; in two cases of these i. e. n.os 3 

and 8 there is a fairly large anterior Up to the vulva in no. 3 and a small 

one in no. 8 and none is present in no. 1, and the rest of the femalesj 

examined. So it may he assumed that some of the females have smaller ova 
than the others and these females may or may not have anterior lips to the 
vulva. The other group have larger intrauterine eggs measuring 123 to 149 

microns x 52 to 75 microns and have no anterior lip to the vulva. Apart 

from the above mentioned differences the following description applies to both. 
They measure 10.127 mm. to 13.49 mm. in length and 176 microns to 211 

microns in maximum breadth in the region of the vulva, not including the 

breadth of the lateral cuticular flange, which is present only on the right side 
of the worms as in the case of the male worms. The vulva is a transverse sUl 
measuring 110 to 141 microns in length and is sometimes provided with an 
anterior lip which varies in size from a fairly large one to a very small one. 
The vulva is situated at a distance of 3.116 mm. to 4.997 mm. from the tip 
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of the tail, that is to say at about the junction of the middle with the posterior 
thirds of the body length. The uteri are divergent and there are well developed 
ovejectors, the combined lengths of which is 330 to 427 microns. The anterior 
ovary bends backwards at 1.185 to 1.824 mm. from the head end and the 
posterior ovary bends foi-iwards at 290 to 703 microns from the tip of the 
tail. The posterior end of the worm narrows gradually from the point where 
the posterior ovary turns forwards. The anus is at a distance of 70 to 88 microns 
from the tip of the tail. 

Habitat and host: stomach and intestines of the Wallaby Macropus wood* 

wardi. 


Asymmelricostroiigylus australis (Wood, 1930) Nagaty, 1932. 

(PI. 3, figs. 1-3). 

The material available for examination were two males and several females, 
part of Wood’s type material. They were examined in the Zoological division 
of the British Museum, London. * 

The l)ody is gradually attenuated anterior to the genital opening. Buccal 
cavity weakly developed. There is no cervical papillae. The head measures 22 
to 2G microns in breadth. Excretory pore is from 277 to 370 microns from the 
cephalic end. The oesophagus is simple and measures 874 to 031 microns in 
the male and 1.008 to 1.153 mm. in the female. The cuticle is transversely 
striated. There is a broad cuticular flange on the right lateral side of the worm' 
in both males and females. It measures 18 microns in its widest breadth anterior 
to the bursa. The flange fades gradually about the middle of the worm. In the 
females this flange measures 26 to 44 microns in its widest breadth; it 
gradually narrows posteriorly until at the level of the anal opening it becomes 
of the same breadth as the other side. It also narrows slightly at the region 
of the vulva. 

The male measures 8.075 to 9.063 mm. in length and 110 to 132 microns 
in maximum breadth anterior to the bursa. The bursa is fairly large and asym- 
metrical and there is no distinct dorsal lobe. The right lobe is shorter than 
the left and accordingly the rays of the one side are shorter than the others’. 
The ventro-ventral ray is widely separated from the latero-ventral and its tip 
reaches the edge of the bursa. Latero-ventral and externo-lateral are parallel 
to each other and of about eijual breadth, their tips reach the edge of the 
bursa. Medio-laleral diverges from the externo-lateral and is broader than any 
of the other rays, its tip reaching the edge of the bursa. Postero-lateral is 
widely * separated from the medio-lateral and is of about the same breadth as 
the ventro ventral. It is in the middle of the distance between the medio- 
lateral and externo-dorsal rays. The dorsal ray is long and divides at a little 
longer than its proximal third into two long branches, the right one is shorter 

than the left; each of these branches ends in two papilla-like divisions. The 

dorsal ray measures 176 to 189 microns in length, the undivided main stem 
measures 66 to 83 microns; the left (long) division measures 110 microns, 

the right (vshorl) division measures 83 or 96 microns. 

2'he spicules are equal in size and similar in shape. They are large 

and broad and very dark brown in colour. Each possesses a narrow chitinised 
band about one third of the whole length of the spicule, tapering posteriorly 



into a very thin part; the right band c^f the right spicule is wavy in outline.. 
The spicules measure 211 to 220 microns including these narrow bands. Both 
spicules are bent ventrally and the right spicule proper has a rounded posterior 
extremity. 

The guhernaculum measures 110 microns in length and viewed dorsally 
it comprises a band with both lateral edges parallel, viewed laterally it appears 
bent with the ccrtivcxity dorsahvard; it tapers towards the anterior and the 
posterior ends. 

The females of this species were mi.xed with these of the preceding one 
and could not be separated from them. They arc described with A. dissimilis. 
Habitat and host: stomach and intestine of the Wallaby Macro pas wood- 

wardi. 


DISCUSSION 

Firstly concerning A. asymmetriens. Cameron’s description of this species 
is rather inadequate besides a few mistakes whiclh are most probably due to 
misprint. This author gives the length of the oesophagus as 0,1 to 0.15 mm. 
long while in the type specimens I have examined, it measures 760 to 955 
microns in length. Wood’s measurement of this organ (0.9-1.15 mm.) more or 
less agree with mine. 

The length of the male is given by Cameron as 2.5 mm. and the breadth 
as 0.25 mm. My measurements of Cameron’s types are 7.505 mm. in length 
by 79 to 88 microns in maximum breadth anterior to the bursa. Wood gives 
the length of the male as 7 mm. which corresponds to mine. Cameron states 
in his description of the bursa that the rays of the right side are stouter and 
longer than those of the left side. This is not the case because I have found 
in this and the two other known species of the genus that the right lobe is 
slightly smaller than the left and consequently the rays of this side are shorter, 
contrary to Cameron’s statement. No mention of the cuticular flange on the 
right side of the worms are mentioned by the latter author in his description 
of the species but is mentioned by Wood, who states that it exists on the 
same side as the larger half of the bursa, but does not mention which side 
is the larger lobe of the bursa to be found. As is mentioned above concern- 
ing the description of this flange it is found on the right side of the body 
onlj*^ where the smaller lobe is also found contrary to Wood’s statement. The 
size of the spicules and gubernaculiim are not mentioned neither by Cameron 
nor later by Wood. 

The female worm measures approximately 11-13 mm. in length by 154 
microns in maximum breadth. These measurements are given by Cameron as 
8-10 mm. by 0.3 mm., and by Wood as 12-13 mm. The vulva is slated by 
the former author to be situated in the posterior fifth of the body, while I 
have found it in type specimens at about the junction of the middle with the 
posterior thirds of the body. 

Secondly, concerning A. dissimilis and A. australis. Wood gives four 
figures to illustrate the characters of these species. The legend to the ifirst 
of these (Fig. 7 of Wood) is: « Trichosirongylus dissimilis. Spicules®, and in 
fact represent the spicules and gubernaculum of this species. The legend of 
the second figure (Fig. 8 of Wood) is: ^ Trichosfrongylus dissimilis. Bursa and 
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Gubeniaculum ». In the copy I received of this paper the words « dissimilis * 
and « Bursa and Gubernaculum » are crossed and instead « australis » and 
« spicules » are replaced in ink respectively. In fact this figure represent the 
spicules and gubernaculum of A. australis. With both figures (7 and 8 of. 
Wood) there is a line marked <^0.1 mm. », to represent the magnification. 
By no means this magnification is correct as can be easily made out by com- 
paring the length of the line wdth that of the spicules which are mentioned in 
the text of Wood and the ■ present author. The legend of the third figure 
(Fig. 9 of Wood) is: (n Trichostrongiflus australis. Spicules ». This is in fact the 
bursa copulatrix and gubernaculum of A. australis. The legend of the fourth 
figure (Fig. 10 of Wood) is: <i. Trichostrongijlus australis. Bursa and Guber- 
naculum ». This figure represents these organs of A. (Ussimilis and not A. 
uiistialis judging by the bursal formula and especially by the shape of the 
dorsal ray. 

Wood slates in the text, that the culicular flange of A. dissimilis and 
A. australis is found on the right side of the body where the large lobe of 
the bursa is found. The first part of this statement is correct but the second 
is not, because the right lobe of the bursa is the smaller of the two in all 
these species of the genus according to my observations of types; furthermore 
Wood in his figures of the two copulatory bursae of .1. australis and A. dissimilis 
(Figs 9 and 10 of Wood), draws the culicular flange on the same side as the 
small lobe of the bursa judging by the shorter branch of the dorsal ray which 
is towards the right side as can be clearly seen from these figures. 

DIAGNOSIS OF THE GENUS 
Libyostrongylus Lane, 1923. 

Delicate Trichostrongijlidae with fine transverse culicular striation; cuticle 
of cephalic end apt to be raised in swellings. Oral cavity minute, oesophagus 
simple. Male bursa voluminous, closed dorsally, with dorsal part elongated and 
apparently sometime forming a short do^’sal lobe. Dorsal rays fused for a con- 
siderable portion of their length, caclr ray liaving three terminals, variously 
arranged. Externo-dorsal ray not reaching the dorsal margin. Medio-lateral, ex- 
tcrno-lateral and lalero-ventral rays lie mainly parallel, the dorso-lateral and the 
delicate ventro-vcntral tending away from these intermediate ones. Spicules equal, 
similar, pigmented, each with expanded base, stout shaft, slightly curved apex 
acutely pointed in certain aspects and a fine, dorso-posteriorly springing spine 
in its posterior half. Posterior cloacal wall somewhat thickened into an im- 
perfectly differentiated, lightly pigmented accessory piece curved anlero-posterior- 
ly into a marked ventral concavity. Vulva lies in the posterior fifth, the short 
vagina immediately entering into two opposed uteri. 

TYPE SPECIES: — L. douglassii (Cobbold, 1882) Lane, 1923. 

OTHER SPECIES: — L. hebrenicutus Lane, 1923. 
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DESCRIPTION OF THE SPECIES 

LIbyostrongylus douglassii (Cobbold, 1882) Lane, 1923. 

(PI. 3, figs. 1-6). 

Synonyms: — Strongylus douglassii Cobbold, 1882. 

Sfrongylus douglasi Gedoelst, 1911. 

Trichostrongylus douglasi (Cobbold, 1882) Theilcr & Robertson, 
1915. 

Ornithostrongylus douglasi (Cobbold, 1882) Travassos, 1918. 

The material available for examination was as follows : — 

1) Cobbold’s type specimens which consisted of one male and one 
female mounted on a glass slide, and kept in the Royal College of 
Surgeons, London. 

2) Several worms from the crop of an Ostrich collected by Dr. H. A. 
Baylis and kept in the British Museum (Natural History) I.,ondon. 

The worms do not taper gradually anterior to the genital opening as in 
the case of members of the genus Trichostrongylus but they, possess a uniform 
thickness up to the junction of the intestine with the oesophagus, when the 
body then begins to taper anteriorly to the head end. The head end measures 
26 to 31 microns in diameter. The excretory pore is 229 to 330 microns. The 
cuticle is transversely striated and is inflated in many i:)laces especially in the 
region of the vulva in the female. The oesophagus is simple widening sligthly 
towiards the posterior end and measures 330 to 494 microns. 

The male measures 3.23 to 4.73 mm. in length and 101 to 123 microns 
in maximum breadth. The bursa is small in comparison with the breadth of 
the worm and consists of two lateral lobes and a small dorsal lobe. The bursa 
is disconnected ventral ly but continuous dorsally and the bursal formula is 
as follows; ventro-ventral ray is only sligthly separated from the latero-ventral. 
Latero-ventral, externo-lateral and mcdio-lateral are close together and are of 
about the same thickness. Postero-latcral is of about the same breadth 
the ventro-ventral and is divergent from the medio-lateral, forming a similar* 
angle as that formed by the ventro-ventral and latero-ventral. The tips of the 
latero-ventral and externo-lateral are nearest together than any of the other 
rays. Externo-dorsal ray is of about the same breadth as that of the postero- 
lateral but is shorter in length, not reaching the edge of the bursa. The dorsal 
ray is remarkable in that it possesses a main long stem of about the same 
thickness as the externo-dorsal. This stem divides into two divisions at about 
one half or slightly less than half of the total length of the dorsal ray. These 
divisions send off two narrow external branches one on either side, which 
taper toNvards their distal ends and reach the tip of the bursa at the junction 
of the lateral lobes with the dorsal one. 

The inner branches of the dorsal ray each possesses two pairs of shorter 
tapering ones, the innermost pair of which are longer than the others and 
almost reach the tip of the dorsal lobcl, wh’ile tlifc outer pair is shorter anjd) 
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do not reach the edge of the dorsal lobe. Thus the dorsal ray possesses ^ix 
terminal branches. 

A pair of prominent lateral pre-biir.sal papillae is present anterior to the 

bursa. 

The spicules are equal in length and similar in shape. They measure 
123 to 149 microns in length. The spicules show longitudinal grooves and. 
eminenscs and possess anteriorly a button-like protuberance. They end distally 
into a tapering piece which possess a blunt rounded lip. There is another 
long tapering sharply pointed piece which springs from the dorsal surface 
of the spicules at about the junction of its middle with the posterior thirds 
of its length. 

The gubernaculum is a slightly chilinised ventrally bent piece that 
measure 62 to 70 microns in length. 

The female measures 3.99 to 6.137 mmi. in length and 132 microns in maximum 
diameter in the region of the vulva. The latter is a transverse slit to the longitud- 
inal axis of the body and measures 48 microns in length and is situated at 800 
to 893 microns from the tip of the tail, that is to say in tfie posterior sixth 
or seventh of the total length of the worm. The uteri are divergent and there 
are well developed ovejectors, the combined lengths of which are 228 to 308 
microns. The posterior ovary bends forwards at 189 to 330 microns from the 
tip of the tail. The tail measures 66 to 75 microns and is always bent ventrally. 
The diameter of the body at the region of the anus is 30 to 52 microns. 
The body tapers gradually from the loo|) of the ix>sterior ovary to the tip 
of the tail which is bluntly rounded. 

Libyostroiigylus hebrciiiciilus Lane, 1923. 

(PI. 4, figs. 1-5). 

The material available for examination was as follows: — 

1) "Types, from the stomach and duodenum of a gorilla, two males and 

three females were kept in the Royal College of Surgeons, London. 

2) Colyi)es, from the stomach and duodenum of a gorilla, one male and 
one female were kept in the Zoological Department of the British 
Museum (Natural History), London. 

The worms are small and slender. The body is gradually attenuated 
anterior to the genital opening. Buccal cavity very small. No cervical papillae 
present. The head measures 13 microns in diameter. The excretory pore is 
situated at 330 microns from the cephalic end. The cuticle is transversely 
striated and is often inflated at the region of the head and the vulva. The 
oesophagus is simple 506 to 519 microns in length. 

The male measures 8.132 mm. to 8.455 mm. in length and 110 microns 
to 132 microns in maximum breadth anterior to the bursa. The bursa is 
voluminous in comparison to the length and breadth of the parasite. The bursa 
is united dorsally but disconnected ventrally. The dorsal part is slightly dif- 
ferentiated into a dorsal lobe. The bursal formula is as follows: Ventro-veutral 
ray is thin and makes an angle of about 30o with the latero-ventral and its 
tip reaches the edge of the bursa. Latero-ventral broad and close to the laterals, 
it is of about the same breadth as the laterals. Latero-ventral, externo-lateral and 
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medio-lateral are parallel to and close to each other, except at their tips 
iwhere they diverge and their tips reach the edge of the bursa. Tips of externo- 
lateral and medio-lateral are closer together than any of the others. Postero^ 
lateral ray is close to the nicdio-laleral till about half its length and then 
diverges dorsally from it in its distal half. Externo-dorsal ray is of about 
the same thickness as the ventro-ventral and its tip does not quite reach the 
edge of the bursa. The dorsal ray measures about 176 microns in length and 
gives off at about its middle, 88 microns from the base of the main stem of 
the dorsal ray two large branches, one on each side; the main stem then be- 
comes reduced in diameter to about half the original one before these branches 
were given off. It ends after a short course 128 microns from the base of 
the main stem, by dividing into two pairs of very unequal branches. The two 
outer ones are very short and the two inner ones are long, reaching the edge 
of the bursa, the four branches are sharply pointed. 

The spicules are weakly chitinised and are of the same length and 
shape. Thej measure 198 to 206 microns in length and each have a narrow 
sharply pointed process which springs from the dorsal surface at about the 
junction of the third and posterior fourth of the length of the spicule and is 
direted iK)sicriorly. The spicules are slightly bent ventrally. 

The gubevnaciilum is very weakly chitinised and measures 88 to 92 mi- 
crons in length. It is sickle-shaped when viewed laterally, the handle of tho 
sickle is directed anteriorly, the cutting part posteriorly forming a concavity 
ventrally and ending posteriorly in a crooked, thin and ill-defined part. 

The female measures from 9 to 10.355 mm. in length and 110 to 176 
microns in maximum diameter at the region of the vulva. The latter is a trans- 
verse slit to the longitudinal axis of the worm, measures 55 microns in length 
and is situated at a distance of 1.9 to 1.995 mm. from the lip of the tail 

that is to say is situated in the posterior fifth of the total length Of the lx)dyj 
The uteri arc divergent an,d there arc well developed ovejectors which measure 
462 to 550 microns in length. The posterior ovary bends forwards at 330 

to 396 microns from the tip of the tail. The anus is situated at 101 to 
149 microns from the tip of the tail. The tliameler of the body at the region of the 
anus is 39 to 61 microns. The body tapers gradually and regularly from the 

loop of the posterior ovary to the lip of the tail wliich is fairly rounded. 

Habitat and hosts. In the stomach and duodenum of the Gorilla 
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Plate 1 

Asgmmetricostrongylus asymmetricus (Cameron, 1926) Nagaty, 1932. 

Fig. 1 — Male bursa, left lateral view. 

Fig. 2 — Male bursa, dorsal view showing dorsal and externo-dorsal rays onlyu 
Fig. 3 — Spicules, dorsal view. 

Fig. 4 Left spicule and gubernaculum, left lateral view. 

Pig. 5 — Gubernaculum, dorsal view. 

Fig. G — Posterior end of female, right lateral view. 




Plate 2 

Asymmetricostrongijlus clissfmilis (Wood, 1930) Nagaly, 1932. 

Fig. 1 — Male bursa copiilatrix, left lateral view. 

Fig. 2 — Dorsal and cxterno-dorsal rays, dorsal view. 

Fig. 3 — Spicules, ventral view. 

Fig. 4 — Gubernaculum, dorsal view. 

Fig. 5 — Gubernaculum, left lateral view. 

Fig. 6 — Posterior end of female, dorsal view. 





Plate 3 

Asymnielricostrongyliis australis (Wood, 1930) Nagaty, 1932. 

Fig. 1 — Male bursa, right lateral view and gubcrnaciilum, left lateral view. 

Fig. 2 — Male bursa, dorsal view showing dorsal and exlcrno-dorsal rays only. 
Fig. 3 — Dorso-lateral view of spicules and gubernaculum. 

Libyostrongylus douglassii (Cobbold, 1882) Lane, 1923. 

Fig. 4 — Male bursa, spicules and gubernaculum, right latero-dorsal view. 

Fig. 5 — Male bursa and spicules, dorsal view. 

Fig. 6 — Posterior end of female, right lateral view. Cobbold’s type. 




Plate 4 

Libyostrongtjhis hebreniciilus Lane, 1923. 

Fig. 1 — Male bursa, left lateral view. 

Fig. 2 — Male bursa, dorsal view. 

Fig. 3 — Spicules and gubcmaculum, dorsal view. 

Fig. 4 — Left spicule and gubcmaculum, left lateral view. 
Fig. 5 — Posterior end of female, left lateral view. 





On two Cestodes recovered from a South 
African Kite 


R. J. Ortlepp, M. A., Ph. D., U. Sc. 
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[With 1 plate] 


The helminths described below form part of the material obtained in 
connection with the South African Zoological Survey. The host was shbt in 
the Pretoria district and the parasites were collected soon after the death of 
the host. When handed over to the wTitcr the parasites had already been 
washed and cleaned and allowed to die in cold water. They were fixed and 

preserved in 70 o/o alcohol containing 5 o/o glycerine and the majority of the 

specimens remained fixed in an extended condition. A fair number of the 

first described species was obtained, the second species being represented by 
5 specimens. 

It affords the writer the greatest pleasure to name these species after 
the eminent helminthologist, Prof. Dr. Lauro Travassos, in appreciation of 
his valuable contributions towards the increase of our knowledge of 

helminthology. 


Unciiinia travassosi sp. nov. 

This species was represented by about 50 specimens; they are relatively 
short, the majority being from 15 to 20 mm. long, the longest specimen, 
however, attained a length of 34 mm. They increase gradually in width to- 
wards the posterior end reaching their greatest breadth at about 2/3rds of their 
length; further back the breadth remains more or less constant; his maximum 
breadth may reach 1.3 mm. The slrobila is built up of 50 to 80 segments, all 
of which are broader than long; those at the anterior end are five to six 
times as broad as long whereas the end segments are less than twice as broad 
as long. Ripe segments were unfortunately not present, but it is probable that 
when examined they Wjill be found to be longer than broad. 

The scolex is small and is only slightly constricted off from the rest 
of the strobila; it is dorso-ventrally flattened and has a transverse diameter of 
0.37 mm. There were only 3 heads present, and as they break off very easily 
it is probable that those missing were lost during the process of washing and 
cleaning. The rostellum is small and carried no hooks, although what appears 
to be scars were seen on its anterior end; if hooks are present they are very 
easily detached; in the extruded condition it is about 0.09 mm. long and about 
0.045 mm. broad at its base; it lapers slightly to end in a slight swelling 
0.06 mm. in diameter. The four suckers are weak and only slightly <jval measur- 
ing 0.13 to 0.145 mm. across by 0.145 to 0.16 mm. long.. 
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A neck is entirely absent, the first segments making their appearance 
immediately behind the head; these are about 0.29 mm. broad by about 0.05 
min. long. The genitalia begin to appear as dark staining masses of cells 
from about the 6th or 8th segment; they are situated towards the future jioral 
side and in the anterior half of the segment; some 10 segments further back 
the testes make their appearance as dark staining dots in the posterior half 
of the segment; from the 25th to the 30th segment thfe segments become mature. 

Mature segments (Fig. 1) are from 1 to 1.3 mm. broad by 0.65 to 0.79 
mm. long. The genital pores, which alternate irregularly, are situated on a 
slight elevation in the anterior quarter of each segment; each leads into a cone- 
shaped genital chamber from whose base numerous straight needle-like culicular 
hairs originate (Fig. 2); these may protrude through the genital aperture; they, 
are from 0.05 to 0.065 mm. long. The genital ducts open into this chamber, 
the cirrus into its base and the vagina about midway on its posterior border; 
the cirrus when extruded pushes through the cuticular hairs and does no 6 
carry them outwards with it. 

The pear-shaped cirrus sac is muscular and reaches but docs not cross 
the ventral excretory canal; generally it lies transversely across the segment but 
contraction of the segment may cause it to be directed obliquely backwards 
and inwards; it is from 0.11 to (X12 mm. long with a maximum thickness 
of 0.067 mm. The cirrus is densely spined and when extruded is 0.014 mm. 
thick; its posterior end forms a fow coils inside the cirrus sac. The vas de- 
ferens, after crossing the excretory canal and nerve ring on its dorsal side, 
forms a mass of dense coils on the poral side of the ovary; a vesicula seminalis 
is absent, but the enlarged and coiled vas deferens, which is filled with sperms,, 
may act in its stead. The testes of which there appear to be from 30 to 
50 in each segment, are confined to the posterior half of the segment and are 
entirely posterior of the female glands: they form a single horizontal layer in 
the medullary parenchyma filling up the space between the ventral excretory 
canals; the^^ are from 0.04 to 0.05 mm. high by about 0.03 mm. broad. 

The vagina opens into the genital chamber posterior of but on the 
same level as the cirrus sac; it is mtisctilar and passes inwards forming a 
gentle curve or a few undulations; after crossing the excretory canal and nerve 
ring on its dorsal side it enters a large bean-shaped receptaculum seminis 0.16 
mm. long by 0.058 mm. across; just behind it there is a kidney-shaped yolk 
gland, 0.145 mm. long by 0.08 mm. across, and between them there is a small 
rounded shell gland. The ovary is irregularly lobed and consists of two 
parts, namely an anterior larger part situated near the anterior margin of 
the segment, anterior to and mostly on the aporal side of the re- 
ceptaculum seminis, and a much smaller posterior portion lying along the 
posterior margin of the receptaculum seminis; these two i^ortions are con- 
nected to each other by a narrow isthmus passing across the inner end of 
the receptaculum. The anterior portion is about 0.3 mm. broad b3' 0.15 mm. 
long and the posterior portion 0.145 mm. broad by 0.1 mm. long. 

As no ripe segments were present it was not possible to determine the 
natvure and fate of the uterus. Secti<^s of the oldest segments, however, rer 
vealed the presence of groups of darkly staining cells irregularly scattered in 
the parenchyma, and if these represent immature eggs then the uterus would 
appear to be very transitory. 

The musculature is very poorly, developed and in {Consequence the 
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segments are very easily, detached; the longitudinal muscles consist of a thin 
layer of scattered muscle bundles each containing 2 to 5 fibres (Fig. 3); 
the layer itself is only from 0.015 to 0.024 mm. thick. Circular and transverse 
muscles are represented only by irregularly scattered fibres. The parenchyma 
itself is remarkable for. its very vacuolated nature; it is bounded by a cuticle 
0.015 mm, thick; the cortical parenchyma is about 0.055 mm. thick and the 
medullary parenchyma about 0.06 mm. thick. 

The excretory system is represented by two fairly distinct longitudinal 
ventral canals having a diameter of about 0.04 mm.; these are united to each 
other by a transverse canal at the posterior end of the segment. Because of 
the vacuolated pareiichynta it w^as not possible to determine the presence 
or absence of a pair of dorsal excretory canals. 

Affinities: — Only one species of cestode has hitherto been referred to 
this genus, namely U. trichocirrosa Skrjabin, 1915, which was obtained from a 
Polyborus sp. from Paraguay. This species is very closely related to the form 
described above but differs from it in its smaller size (maximum length 11 
mm.), its fewier segments (18 to 30), its end segments are twice as long as 
broad, its rostellum carries a small terminal sucker, its testes are fewer (30 
to 35) and fill up the whole segment extending lateral of and anterior to the 
female glands, and finally it is pi^ovided with a characteristic chitinous spine 
at the base of the cirrus. These differences appear to the writer to be of 
sufficient importance that the \vriter’s and Skrjabin’s materials may be con- 
sidered as representing distinct species. 

Specific Diagnosis: — Dilepidinae. Small cestodes generally about 20 mm. 
long but may be 34 mm. long. Genital pores irregularly alternate, situated in 
anterior quarter of segment and leading into a cone-shaped genital chamber 
provided with long straight cuticular hairs; 30-50 tested in a single horizontal 
postovarian layer; cirrus spine absent. Ovary of two portions, a larger anterior 
and smaller posterior portion separated by a large receptaculum seminis. Uterus 
and eggs unknown. 

HOST : — Milvus migrans, 

LOCATION : - Small intestine. 

LOCALITY : — Pretoria District (Petronella), Transvaal. 

Types in the Helminthological Collection, Onderstepoort. 

Idiogenes Iravassosi sp. nov. 

Five specimens of this species were obtained, only two of which had 
scolices; one scolex had all its rostellar and most of its sucker hooks, the other 
had lost them all. All the specimens were well extended. 

The entire worm, which reaches a length of 50 mm., is thin and fragile, 
gradually becoming thiq^er posteriorly. The thickness of the strobila just be- 
hind the head is 0.13 mm. and at the posterior end 0.5 to 0.6 mm. The scolex 
is small and measures 0.23 mm‘. across; its rostellum is large and at the 
level of the hooks has a diameter of 0.1 mm. The suckers are weakly muscular 
and somewhat rounded with a diameter of 0.035 to 0.04 mm. 

The rostellum measuring 0.105 mm. across carries a double row of typical 
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hammer-shaped hoa.ks, those of the anterior row being 0.011 mm. long and 
those of the posterior row are 0.009 mm. long; there are IGO hooks. Most of 
the sucker hooks have been lost hut sufficient are present to show that they 
are arranged in 6 to 8 rows and that they are 0.003 to 0.004 mm. long. Tho 
base of the rostelluin is studded with numerous very minute spines, these 
forming a collar round this organ. The neck is short and at the most may 
be 0.3 mm. long'. The first segment may be ten to twelve times as broad 
as long (0.174 mm. by 0.015 mm.); posteriorly the relations change so that 
when mature the segments are more or less square; towards the posterior 
end the segments increase further in length so that when ripe they arc about 
twice as long as broad. Altogether each strobila has about 180 segments. 

The genital organs make their first appearance at between the 50th and 
GOth segment and the first testes become differentiated about 30 to 35 segments 
further back; from about 115th segment the segments become mature and 
remain so for about 20 segments after which the genital glands begin to dis- 
appear and the uterus appears. The genital apertures are all unilateral and are 
situated just anterior to the middle of the segment. 

Mature segments are from 0.45 to 0.46 mm. broad by 0.435 to 0.45 mm. 
long (Fig. 4). The ovary is centrally placed and is provided with two wings 
joined by a narrow isthmus anterior of the receptaciilum seininis. Each ovarian 
part is somewhat oval and may be smooth or slightly lobed, and measure.s 
about O.OG by 0.08 mm.; between them there is a conspicuous arid rounded 
receplaculum seminis measuring about 0.05 mm. in diameter. The yolk gland 
may be rounded or slightly lobed, 0.058 to 0.067 mm. in diameter and is generally 
centrally placed behind the ovary, but it may be shifted slightly towards the 
pore side by the receplaculum seminis. The vagina is remarkable for its robust- 
ness and convolutions and its lumen stains darkly in toto mounts and in 
sections; it is muscular throughout and the distal j^ortion of its lumen is lined 
by minute spines. From the ovary it passes forwards, making several irregular 
convolutions and then passes oblupicly forwards and outwards after which it 
runs more or less parallel to the cirrus sac to open to the exterior im- 
mediately ventral of the cirrus sac. The cirrus sac is a large and club-shaped 
muscular organ extending obliquely from the genital pore to almost the anterior 
corner of the opposite side reaching the anterior margin of the segment; 
it, however, does not cross the opposite excretory canal; it is about 0.3 mm. 
long with a maximum thickness of 0.073 mm. The cirrus is exceedingly long, 
reaching a length of EG mjn^. by 0.01 mm;, thick; when not extruded it is 
telescoped inside the cirrus sac; it is covered by numerous spines 0.007 mm. 
long. The first portion of the vas deferens forms a few coils inside the cirru.s 
sac and after emerging it is heavily coiled, the coils passing backwards i)arallel 
to the excretory canal up to the level of the ovary. The testes are rounded 
0,04 to 0.045 mm. in diameter and are arranged in a single horizontal layer 
behind and lateral of the ovary; they are from 15 to 20 in number. 

The uterus makes its appearance from about the 135 to 140 segment, 
and from the earliest stage assumes its characteristic inverted U shape (Fig. 
5); it extends from the level of the ovary to the posterior margin of the 
segment and its sides are slightly lobed; the remains of the receptaculuin 
persists between its limbs. Soon after the appearance of the uterus a darkly 
staining mass of cells appears just anterior of the uterus; these multiply and 
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eventually form a pillar-like parulerine organ indenting the anterior margin 
of the uterus; in no segment had eggs penetrated into it. 

The eggs in the oldest segments were still immature and conseiiueiilly 
no data regarding them can be given; it is possible that they mature only, 
after the segments are shed and that only then do they pass into the par- 
uterine organ. 

The musculature is not strongly developed; there is a single layer of 
longitudinal muscles represented by scattered isolated fibres in the cortical 
parenchyma; these fibres are more numerous towards the medulla and lateral 
margins of the segments; circular muscles are represented by a thin and very 
indistinct layer of single fibres immediately interior of the longitudinal muscles. 

The excretory system appears to consist of a single pair of excretory 
vessels joined to each other at the posterior end of each segment. A dorsal 
pair appears to be absent. The ventral vessels have a diameter of 0.025 by 
0.015 mm. and they and the nerve cord are crossed by the genital ducts 
on their dorsal side. 

Affinities: — Two species of this genus have been described from birds 
of prey, namely Icliogenes flagellum (Goeze) and /. horridiis (Fuhrmann) var. 
afvicanus Hungcrbuhler. Unfortunately a description of this African variety is 
not available, but the writer’s materials differ from Fuhrmann's species in that 
the latter has only 7-9 testes. It differs from Goeze’s species in that the latter 
is much smaller (2 cms.) narrower and has only 10 to 13 testes and in addition 
also has chalk bodies. 

Specific Diagnosis: — Idiogeninae. Thin slender cestodes up to 50 mm. 
long. Rostellum with 160 hammer-shaped hooks in two rows, 0.009 and 0.011 
mm. long. Suckers armed. Genital pores unilateral at about center of segment; 
genital ducts pass over nerve and ventral excretory canal. Cirrus sac large, ex- 
tends obliquely forward to excretory canal of opposite side; cirrus relatively 
very long and spined. Testes 15 to 20 in a single horizontal layer behind 
and lateral of ovary. Vagina opens ventral of cirrus sac; muscular throughout 
and convoluted to ovary. Ovary median bilated. Receptaculum seminis present. 
Yolk gland somewhat rounded and behind ovary; uterus inverted U. 

HOST: — Milvus migrans. 

LOC.ATION ; — Small intestine. 

LOCALITY : — Pretoria District (Petronella), Transvaal. 

Types in the Helminthological Collection, Onderstepoort. 
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Plate 1 

Fig. 1 — Unciunia travassosi sp. nov. Ventral view of mature .segment. 

Fig. 2 — Unciunia travassosi sp. nov. Genital chamber showing cuticular hairs 

and orifices of cirrus and vagina. 

Fig. ^ — Unciunia travassosi sp. nov. Transverse section through posterior half 
of segment. 

Fig. i-- Idiogenes travassosi sp. nov. Ventral view of mature segment. 

Pig. !j — Idiogenes travassosi sp. nov. Ventral view of ripe segment. 






Quelques preparations de systems nerveux isoie 
employees en Physiologic et en Pharmacodynamic 

Miguel Ozorlo de Almeida, H. Moussatcli6 et M. Vianna Dias 

Instituto Otwaldo Croz, Rio de Janeiro — Brasil 
[Avec 1 planche] 


La technique des organes Isolds en survie fait des progres constants; 
ellc permet d’aborder des probl6ines pour lesqiiels d’autres ra^thodes seraient 
impuissantes. En effet, I’organe isole dans des conditions qiii conservent ses 
fonctions pendant quelque temps, est soustrail ^ toiile ime s^rie de facteurs 
el d’iiifluences qui, d’ordinaire, rendent difficile I’analyse de certains aspects 
dc son fonctionnement. Les pheiiointmcs peuvent alors ^tre observds on pro- 
voques dans un elat de purete qui revt!“le des aspects nouveaux. Dans certains- 
cas meme, la capacite d’agir sur I’organc sans I’entremise d’autres elements, 
d<5formateurs, nous offre la possibilitc de trouver des phenom^nes non encore 
oonnus. Tout cela explique que cc soil mie des preoccupations essentielles de 
la Physiologic moderiie celle de creer des techniques nouvclles d’isolemcnt des 
organes ou de perfectionner les techniques existantes. 

Nous ne ferons pas ici une enumeration des methodes dues k Tinge- 
niosite des physiologistes. Nous devons signaler, cependant, que, i\ edte des 
resultals feconds obtenus dans I’etudc des fonctions de plusieurs organes ou 
systdmes organiques, il y a un certain retard en cc qui concerne plus spe- 
cialemcnt les organes du systeme nerveux. G’est (jiTici les difficiiltes sont cer- 
lainement plus grandes pour des raisons anatomiques, d’une part, pour des rai- 
sons physiologiques, d’autre cote. I.c systeme nerveux des Vertebrt3s est protege 
par un systdme osseux, revolt son irrigation sanguine par une multitude de vais- 
seaux et tout cela rend beaucoup moins aisee la lechniqufe opdratoire. En outre, 
il est particulierement alteint par Tirritation on Tinhibition produites par les 
lesions et extremement sensible aux Iraumatismes et aux modifications appor- 
t6es k scs conditions normales de nutrition et de respiration. 

Nous avons fait de nombreuses recherches sur plusieurs fonctions ncr- 
veuses en employant des preparations de systeme nerveux isoie, et nous som- 
mes fermement convaincus que Ton pent esperer de grands progres dans ce 
domaine. Nous nous sommes born^s jusqu’ici h la Grenouille, k quelques autres 
Batraciens et k quelques Lacertiliens. Ces techniques doivent, cependant, non 
seulement etre multipli6es pour pouvoir servir i\ des huts particuliers, comme 
aussi essay^es sur plusieurs esp6ces animales, en profitant des avantages que 
des dispositions morphologiqucs sp6ciales peuvent apporter. Nous trouvons ici 
un domaine oO la collaboration de la Zoologie avec la Physiologic promet 
d’etre tr^s f^conde. Cela explique que nous ayons r^serv6 cet essai pour le 
livre public en honneur de notre cher ami I.auro Travassos, k qui nous nous 
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adressons loutes les fois que nous 'avons besoiip de renseigneraents d’ordre 
zoologique. 

Nous ne parlerons pas ici cn detail des m^thodes de i>erfusion du sys* 
l^ime nerveux, qui ont, d’aillcurs, donn6 dcs r^sullats du plus haul int<Sret. 
II sulfit de rappeller la tecluiique de la tele Isolde, essayde par de nombreux' 
physiologistes et mise au point par C. Heymans el de Sommer i, qui a per- 
mis r^tude de plusieurs problemes de regulation des grandes fonctions respira- 
toirc et circulaloire. 

Nous ne parlerons pas non plus dcs methodes dcj^ essaydes pour I’etudo 
dll systeme nerveux dcs quelques animaux inverlebres, Le lecteur pourra avoir 
une idee de cette question, en consultant le travail d’cnsemble de Winterstein 2 . 

Chez plusieurs Vert6bres inferieurs (Batraciens, Lacertiliens, etc.) il cst 
jxjssible d’isoler le systeme nerveux central, en parlie ou en tolalite, en lo 
laissant simplement relic a unc parlie du systeme inusculairc, sans avoir besoin 
d’employer des metho<les speciales de perfusion ou de circulation artificielle, 

Avant de faire I’expose detaille de ccs methodes, nous voudrions, ce- 
pendant, dire quelques mots sur certaines methodes de separation de la moello 
epinicre des centres superieurs. Sans elre, it propremenl parlcr, des techni- 
ques d’isolement, dies precedent souvent les autres et, d’aulre part, dies ont 
ime grande valeur par clles-menies dans plusieurs recherches. 

Methodes de separation de la moelle epinicre des centres superieurs chez 
la Gienoiiitle. — C’est une notion banale en Physiologic que, quand on vent etudier 
les reflexes medullaircs chez la Grenouillc, il faut commencer par supprimer I’in- 
fluence des centres enc6phaliques sur la moelle epiniere. Pour eda, on coupe 
la tele de I’animal cn faisant tomber le coup des ciseaux au niveau de la 
moelle allongdc, ou encore, on fait tout simplement la section, ^ I’aide d’un 
bistouri, au niveau d’une ligne passant par le bord posterieur des membranes 
du tympan. 

Ces operations ont, cependant, I’inconvenicnt de produire des hemorra- 
gies graves et de laisser les centres medullaircs dans un etat plus ou moins 
profond de choc. Ce fut done un grand progres du i\ Baglioni®, I’emploi d’une 
meihode de section de la moelle par ccrasement. Pour cela, Baglioni a cree un 
petit instrument, facile a construire et qui donne plcine satisfaction (fig. 1). 
C/est une pince dont les branches sont paralleles et coudees, h rextremite, 
a angle droit. La branche inferieure est introduce par la bouche de I’animal 
jusqu’au point ou la branche superieure vient se placer au niveau de Tartir 
culation entre le crane et la premiere vertebre. On serre progressivement la 
pmc(^ en manoeuvrant une vis qui rapproche les deux branches. Celles-ci ^cra^ 


‘ — C. Heymans et de Sommer, — fourn. de Physiol, et de Pathol. 0€n. 1912, XIV, 1138. 

2 — Methoden zur Untersuchung des hberlebenden Zentralnervensystem, in Handb. der biol. Arbei- 
tsmethoden. Abt. V. Teil 5B, Heft 4, 427-462. 

3 — S. Baglioni. — Contributo alia fisiologia sperimentale del movimenti rlflessi : specifidtH quail- 
tativa degli stimoU e specifit^ qualitativa del rifiessi. Arch, di Fisiol. 1904, I, 575-585. — Zur Analyse der Re- 
flexfunktion. Wiesbaden, 1907. 
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sent entre elles la moelle sans ddtruire la peau. La forte compression fait par 
elle-radme I’h^niostasie et on evite ainsi I’li^inorragie. 

Quand on ne poss^de pas une pince de Baglioni, on pent employer une) 
autre m^thode de section par dcrasement que Tun de nous a sommairement 
d<5crite \ Cette m^tliiod^e a adopl(5e par plusieurs des pliysiOlogistes fran- 
^ais. Madame L. Mazoue em aonne une descrintion dans sa these de doc- 
toral ® ; 


«... la section de la moelle pouvant se fairc au niveau du trou 
occipital au moyen d’une aiguille lanc6ol6e qiii fait h I’animal une faible 
blessure, ou mieux par une ligature, scion le procedij suivant que nous 
a indiqu<5 M. Miguel Ozorio de Almeida et qui evite toute liemoiTagie; 
au niveau do la face dorsal de rarticulation cranio-vert^brale, h droite 
de la ligne mediane, on introduit par transfixion dans le pharynx un fil 
resistant qui, apres avoir forme unc anse, rcssort cn sens inverse h 
gauche de son point de penetration; on lie alors en serrant fortement 
de maniere k ^eraser la moelle >. 

Pour les Grenouilles de petite taille, et e’est general cment lo cas des 
Grcnouilles europeciines, on pent encore employer lout simplemcnl une piiico 
d’Ombredanne. C’est la technique adoptee par L. Lapicque et devenue couranlo 
dans son laboratoire. 

Preparations de Paglioni et de Winterstein. — Baglioni a erde une techni- 
c[ue d’isolcment de la moelle, chez la Grcnouille, largcment employee dans plu- 
sieurs recherclies ® (fig. 2). Apr^s avoir ouverl le canal vertebral dc maniere 
k exposer la moelle epiniere, on isole compietement la colonnc de loutes les 
parlies environnantes. Le scialique est disseque jusqu’au genou, on separe la 
jambe par unc section faitc i\ rcxlrcmiie postericure dc la cuisse. On enleve 
la peau qui recouvre la jambe, eii conservant celle du pied. On a ainsi tout 
simplement une surface receplrice d’excilalions — la peau du pied — les 
muscles de la jambe, les nerfs sensitifs et moteurs compris dans Ic tronc du 
sciatique, et la moelle isolee. En Europe, la preparation de Baglioni pent con- 
server son excitability pendant plusieurs heures ou meme plusieurs jours, sui- 
vaut les conditions oil elle sc Irouve. Si la moelle cst environnye par une atmos- 
phere d’oxygene pur, elle dure longlemps. Dans une almosph(>.re d’azolc oa 
d’un gaz indiff6rent, rcxcitabiliiy disparail an bout de deux ou trois quarts 
d’heurc. On pent aussi plonger la moelle dans une solution physiologique saturye 
d’oxygdne. La temperature a naturcllcment une grande influence sur la duryo 
de la survie de la moelle. En somme, cette survie depend des conditions de 
la respiration du tissu nerveux. 

Winterstein a modifie la preparation de Baglioni en libcrant entiyrement 

* — Miguel Ozorio de Almeida — Sur un r^flexe tonique d’ongine cutan^e chez la Orenouille. C 
R. de la Soc de Biol.. 1925, XCII, 688. 

B — Madame Louis Mazou€. — Variations de I'excltability de la moelle ^pini^re sous I’influence de 
certains agents physiques ou chimiques. Th^se de doctoral ^s Sciences. Paris. 1930. 

B — La fisiologia del midollo spinale isolate. Zeitschr. f. allg. Physiol. 1904, IV, 384-437. 

7 — H. Winterstein. — Zeitschr. f. allg. Physiol. 1907, VI, 315. 
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la moelle ^pinidre elle-menie de la coloiine vert^brale. Cela exige evidemment des 
operations plus longues et plus deiicates. Mais Winterstein voiilait surtout utiliser 
sa preparation dans des recherche: sur les echanges gazeux de la moelle et 
il fallait, pour cela, la liberer le plus possible des tissus avoisinants. • 

Les preparations de Baglioni et de Winterstein ont servi, non seulement aux 
recherches sur le raetabolismc des centres nerveux, comme encore fi des tra- 
vaux differents sur les courants eicctriques, sur Taction locale des toxiques 
(strychnine^ phenol), etc. Biles sont encore particulierement indiquees pour 
des recherches speciales. 

La preparation moelle ipiniere — train posterieur. — T^s preparations 
que nous veuons de decrire ont, cependanl, pour cerlaines recherches, un in- 
convenient: elles reduiscnt trop le champ d’observation du systeme muscu- 
laire et ne permeltent pas d’observer les actes reflexes dans toute Icur com- 
plexite. II fallait trouver le moyen d’obtenir des preparations que, tout en lais- 
sant la moelle isoiee, permeltent d’avoir des reactions plus completes. C’est ce 
qiTil arrive avec la preparation cr66e il y a (piclques annees par Tun de nous ®. 
Avant de la decrire signalons que son auteur n’avait pas alors connaissanoe 
d’lme preparation essayee il y a dejit longlemps par Overton et dont nous venons 
de voir uiie de.scription sommaire dans le travail d’ensemble tie Winterstein. 
Comme il nous a ete impossible de trouver le travail original d’Overton (Verb, 
d. Ges. d. Naturforscher u. Aerzte; 75. Vers. Gassel 1903, II. Toil. 2 Halite. 3, 
416), nous reproduisons ici la citation de Winterstein: 

„Der erste, der zur Untersuchung des Ueberlebens der Nervenzentren 
eine Isolierung des Ruckenmarkes durchfuhrlc, war Overton, der in Ge- 
meinschaft mit v. Frey an abgekfihllen Froschen ciii Priiparat herstellte, 
bei dem das Riickenmark von hinten her in seiner ganzen Liinge frei- 
gelegt und, in die Wirbelsaule ciiigelagert, herausgeschnilten wurde, so 
dass es nur durch die beiden Ischiadici mit den enthauteten Ilinter- 
beinen in Verbiiidung blicb. In mil Liifl oder besser noch mil leinem 
Sauersloff gesattigter Losung von 0 bis 2o konntc die Reflexerregbarkeit 
eines derarligen Praparales (bei Anslellung der Vcrsuchc im Ilerbst odor 
zu Anfang des Winters) mehrere Tage erhalten bleiben. Ganz analog 
ist das fast gleichzeilig und u.:abhangig von Overton von Baglioni her- 
gestellle Praparat” 

La preparation moelle isolec — train posterieur est Irits facile ^ faire; 
nil experimentateur exerc^ ne depensc plus de deux 5 trois minutes pour faire 
Toperation et, sans doute, il faut plus de temps pour la dderire que pour Tobte- 
nir. On coupe la moolle en la sdparant de Tencdphale et Ton attache la 
Grenouille sur une plaque de lidge. On coupe longitudinalement la peau dii dos 
depuis Tanus jusqu’a la Idle, en dcarlanl laleralement les deux lambeaiix. Aprdis 


« — Miguel Ozorio de Almeida. — Experiences sur I’execution et la coordination des mouvements 
dans les reflexes cutanes de la Orenouille. C. R. de ia Soc. de Biol. 1932, CIX, 452. 

9 — H. Winterstein. 1. c. pg. 141. 



— 363 ~ 


avoir de rndmie co(up^ les grandes apon^vroses dorsales, on sonleve par une 
pince le sacrum, eu coupant par des ciseaux les muscles sacro-coccygien et ilio- 
coccygien, qiii recouvrent les nerfs lombaires. Ceux-ci sont rapidement diss^ 
qu6s et isol6s. En introduisant de chaque c6t6 Tune des branches des ciseaux 
entre I’os iliaque et la ligne lat^rale de la colonne vert^brale on fait des in- 
cisions parall^iles k celle-ci, en dehors des apophyses transverses des vcrt^bres, 
jusqu’fi atteindre la section sup^rieure qui a s6pare la colonne du cr^ne. On 
fiiiit I’isolement de la colonne vertebrale en coupant tons les organes on tissus 
qui y sont attaches; on la rabat en arriere pour finir la preparation en isolant 
les os iliaques et en s6parant le train poslerieur de tons les organes voisius. La 
fig, 3 represente la preparation vue par sa face dorsale. 

On peut conserver la moelle dans le canal vertebral intact, ou ouvrir 
celui-ci, quand on a besoin de faire des operations sur la moelle ou de couper 
ou exciter les racines sensitives et molrices, ou encore faire I’application de dif- 
ferentes substances sur des points determines. Mais, dans plusieurs cas, il n*y 
a pas besoin d’operer rouverture du canal qui doit, d’ailleurs, etre pratiqueo^ 
quand il le faut, avant I’operation d'isolement de la moelle. 

Si on laisse la moelle dans le canal vertebral intact, les echanges gazeux 
necessaires ne se font pas dans de bonnes conditions et au bout d’un certain 
temps rexcitabiliie disparait. Ce temps depend essentiellenient des conditions 
de temperature. Dans notre laboratoire, od la temperature est presque toujours 
au-dessus de 20o, la moelle isolee conserve son excitabilite une demi-heure en- 
viron. On a abisi le temps de faire bien des observations sur les reflexes. Ceux- 
ci se presentent avec tous les caracteres normaux et I’un des avanlages de cette 
forme de preparation e’est de pouvoir observer des phenomenes qui ne pour- 
raient pas dtre etudies dans la preparation si reduite dc Baglioni et Winterstein. 
Alnsi si, en attachant un fil aux os iliaques Ton suspend la preparation k un 
support, de maniere qu’elle tombe verticalement, on peut non seulement consta- 
ter Texistence du tonus musculaire, comme. encore provoquer tous les reflexes 
connus. Naturellement, la coordination des niouvemeiils est conservec intacte, 
et, si Ton place un petit carre de papier imbibe d’lme solution acide sur la 
cuisse de I’animal, on voit la patte se soulever et enlever la substance irritante, 
en la balayant avec Textremite des doigts. 

Mdme si on n’ouvre pas le canal vertebral, la preparation peut conserver 
beaucoup plus longtemps son excitabilite si on la maintient dans une atmo- 
sphere d’oxygene pur, ou mieux encore d’oxygdne sous pression, k deux atmo- 
spheres. Aussi, en maiiitenant les preparations k des temperatures basses, on 
peut avoir la reflectivite bien conservee pendant beaucoup plus longtemps. 

La preparation moelle isoiee — train posterieure s’est montree un objet 
de choix pour de nombreuses recherches. En dehors des etudes |sur la co- 
ordination des mouveinents reflexes, nous I’avons employee dans toute une series 
de travaux sur la physiologic de la moelle. Ge n’est pas ici le lieu de les 
exposer et nous rappellerons seulement le ph6iiom^ne tout-A-fait inattendu qufi 
se montre quand on plonge la moelle Isolde dans un i^ain de liquide de Ringer 
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a basse temperature (au-dessous de 6-7o); il se produit uiie attaque epileptiform^ 
lonique et clonique d’une grande intcnsiie i®. 

L’etude detainee de ce phenomene a dej^ ete I’objet d’une quinzainc de 
publications et les travaux se poursuivent activement dans not re laboratoire. 
Signalons cependant que I’attaquc ne se produit pas, du moins dans ces con- 
ditions, chez les Grenouilles europeennes II constitue uii phenomene abso- 
lument constant chez la Grenouille bresilienne {Leptodactijlus ocellalus). Cette 
difference dans les reactions au froid entre deux especes trds voisines souieve 
des questions d’ordre general qui sont Tobjet des recherches actuelles. 

x\ous avons souvent fait des preparations moelle isolee — train poste- 
rieur chez des animaux d’espdees differcnies: des Crapauds, des Rainettes, etc. 

Preparation moelle isoiee — train posterienr, membres anterienrs. — (fig. 4). 
On pent conserver les membres anterieurs relies la colonne vertebrale et 
ayant leur innervation intacte. On a ainsi la possibilite d’elargir le champ 
d’obscrvation des reactions. Nous employons niaintenant cette preparation dans 
des travaux qui seront i^ublies incessamment. 

Preparations de moelle isoiec chez les lAiccrtiliens. — Les petits Lezards 
peuvent donner des preparations de moelle isolee, en conservant les membres 
lK)sterieurs ou les anterieurs, on les quatre la fois. La technique est facile 
comprendre et la longueur de la colonne vertebrale permet de faire bon 
nombre d’expericnccs intercssantes. Par contre, chez ces animaux, on iie peut 
pas avoir le train posterieur coinpletement detache et sej)are de la colonne 
vertebrale coinmc chez la Grenouille. L’utilisatioi) do ces preparations depend 
done du but que Ton a cn vuc. 

Preparation de si/steme nerneux integral chez la Grenouille. — (fig. 5) ct 
(fig. 6). On peut avoir une preparation dans laquello tout le syst^nie nerveux 
central de la Grenouille est conserve 12 ^ isole des parties voisine.s. Pour obtenii? 
cette pr(?paratioii on opdre comme dans le cas de la pre{)aralion moelle isolee — 
train posterieur, sans faire la section prealabl? de la moelle allongee. Quand on 
separe la colonne vertebrale des parlies lalerales, en arrivant avec les ciseaux 
au squelelte de la tete, on contourne celui-ci, en d6sarticulant ou coupant le 
maxillaire inf^rieur. L’operation etant faite des deux cotclfs, on la pour.suit comme 
pour I’autre cas et on a alors tout le systeme nerveux central reli6 au train pos- 
terieiir par les nerfs lombaires. On iieut prealablement ouvrir le canal vertObral 
ou le cr&ne s’il y a besoin. 

Dans cette preparation, les reflexes corndens, apres une p«5riode de 2 ou 
3 minutes de depression, se montrent parfaitement conserves. Mais ce sont sur- 
tout les reflexes labyrinthiques produils par des changements brusques de po- 
sition de la tete oii par des mouvements de rotation qui sc montrent dans des 


lo — Mig^uel Ozorio de Almeida. — Sur une attaque epileptiforme produite par le refroidissement 
brusque de la'^moelle de la Orenouille. C. R. de la Soc. de Biol. 1934, CXV, 78. 

- Miguel Ozorio de Almeida. — Action du refroidissement brusque de la moelle Isolde chez la 
Grenouille europdenne. C. R. de la Soc. de Biol. 1937, CXXVI, 196. 

12 — Miguel Ozorio de Almeida. — Sur une prdparation de systdme nerveux central Isold de Ore- 
nouille. C. R. de la Soc. de Biol. 1935, CXVIII, 716. 



conditions tr^s favorables pour I’^^lude. On peut donner toutes les positions 
que Ton veut k la t4te solidaire avcc la colonne verlebrale, sans toucher au 
train post^rieur, puisque les nerfs lombaires se laissent courber ou ployer, sans 
aucun inconvenient. Les reactions reflexes de ce train posterieur se produisent 
alors et peuvent etre observees beaucoup mieux que dans les conditions des 
techniques habituelles. En dehors de ce genre de travaux qui se poursuivenl 
toujours, la preparation de systeme nerveiix central a ete utilisee dans les expe- 
riences sur Tattaque produite par le refroidissement. 

Conclusions. — Nous avons decrit dans ce travail quelques preparations 
de systeme nerveux partiellement ou totalement isole chez les Vertebres infe- 
rieurs* (Batraciens, Lacertiliens). Ccs preparations, dont quelques’unes etaient 
encore inedites, nous off rent des possibiliies tr^s intercssantes dans I’etude do 
plusieurs phenomenes de physiologie dii systeme nerveux. 
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f'ig. 1 — Pince de Baglioni pour I’^crasement de la moelle ^pinidre. 

Fig. 2 — Preparation de moelle isol^e d’apres Baglioni. 

Fig. 3 — Preparation moelle isoiee — train post6rieur de la Grenouille. Vuef 
dorsale. Le canal vertebral a ete conserve ferme. 

Fig. 4 — Preparation moelle isoiee — train posterieur et membres anterieurs. 

Ceux-ci conservent leur innervation. Grenouille m^le. 

Fig. 5 — Preparation de systeme ncrveux integral isole et reue au train posterieur 
par les nerfs lombaires. Vue dorsale. 

Hg. 6 “ Preparation de systeme nerveux integral vue de profil. 






Aspectos do Mycobacterium tuberculosis em 
cuitura no leite 


Genesio Pacheco 

Instituto Oswaldo Cruz, Rio de Janeiro — Brasil 
[Com 7 figuras no texto] 


Ha poucas e exiguas referencias sobre a cuitura de Mycobacterium tu- 
berculosis no leite. Os tratados de bacteriologia referem apenas o crescimento, 
sem maiores detalhes; quando inuito, falam de acidificafSo do leite tornaso- 
lado. Na pratica bacteriologica usa-se o leite de mistura com outras substan- 
cias nutritivas no meio de Petragnani, meio extremamente favoravel ao cresci- 
mento, utilisado ainda na differencia^iio dos typos de bacillos tubcrculosos. 

TECHNICA 

MEIO. — Leite fresco, dcsnatado, foi distribuido em tubos do culturas, 
na (luanlidadc de 12 cc. em ciada tubo. Esterilisados os tubos em autoclave, 
a 1150 durante 15 minutos, foram postos na estufa a 37o durante 21 boras 
e t temperatura ambiente por mais 24 boras, para verifica^ao da esterilidade 

Leite tornasolado — Uma serie idcnlica de tubos com leite foi addicio- 
nada de tintura de tornasol, a 5 0 / 0 . 

SEMEADURA. — A semeadura foi feita pela addigilo a cada tubo de 2 
gottas de uma suspensao de germens preparada com um fragmenlo de cuitura 
em batata glyccrinada, de cerca de 2 mezes, agitada num tubo esteril con- 
tendo agua ligeiramente alcalinisada com hydroxydo de s6dio e perolas de 
vidro, at^ obter suspensSo apparentcmente homogeiiea. 

INCUBAQAO. ~ Ap6s a semeadura eram as culturas iiicubadas a 37o e 
faziam-se com ellas esfrega^os, ap6s 15, 30 e 60 dias. 

FONTES BACTERIANAS. — Usamos varias fontes de Mycobacterios : 

N.o 71 — • de origem bovina, amoslra Vall6e, do Instituto Pasteur de Pa- 
ris, recebida por intermedio do Dr. Arlindo de Assis, em 1929. 

N.o 283 — de origem aviaria, recebida cm 1935, do Instituto Bacteriologico 
de Buenos Aires, por intermedio do Prof. Cezar Pinto. 

N.o 145 — de origem Humana, isolada por n6s em 1924, de escarro tii- 
berculoso. 

N.o 190 — do typo bovino, isolada por n6s em 1936, de ganglio dum 
caso de tuberculose do mesenterio, autopsia realisada pelo Dr. 
Magarinos Torres. 

N.o 212 — do typo bovino, isolada por n6s em 1935, de ganglio de caso 
identico ao precedente. 
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N.o 284 — de origem booina, recebida em 1035 do Institute Bacteriolo- 
gico de Buenos Aires, por intermedio do Prof. Cezar Pinto. 

N.o 282 — de origem hiimana^ recebida do mesmo modo que a precedente. 

N.o 146 — de origem aviaria^ n.o 51 da N. G. T. C. do « Lister Institute », 

de Londres. 

N.o 176 — de origem humana, isolada pelo Dr. Madiireira Par^, em 1936, 
de escarro tuberculoso. 

■ - • t'TI 

•f 

RESULTADOS. — Examinadas as cultiiras ap6s 15 dias observamos cres- 
cinienlo dos Mycobacterios em alguns dos tubos scmeados, conservando os ger- 
mens .sua acido-resistencia. Notamos, desde logo, certas particularidades no as- 
pect© microscopico das cultura.s, nAo vistas ainda ix)r n6s iias culturas de 

Mycobacterios em meios liquidos. 

Nos tubos em que houvera crescimento os germens appareciam como 
bastoiietes isolados, corados pelo /iehl. A maioria, por6m, se reunia em ag- 

glomerados roseos ou vermelhos, appareiitaiido dois aspectos distinctos a que 
denominamos « fuses > e * ylobulos ». Os fuses erani formados por bacillos collo- 
cados lado a lado, no sentido do maior comprimento, formando griipos de 3 
a 10 ou mais bastonetes, mais numerosos na parte central do fuso; os bacillos fi- 
oavam dispostos, ora mais approximados, ora mais afastados, mas sempre juntos. 
Os fusos eram alongados no sentido de um cixo longitudinal ou apresentavam 
um encurvameiito no sen maior eixo, dando-lhes a apparencia de um cres- 
cente. Os globules sSo inteiramenle semelhantes as forma(?0es denominadas glo- 
bias, « globies », ou cellulas leprosas, « lepra bodies », do Mijcobaclerium leprae^ 
e com estas confundiveis nestc aspccto dispositivo. O numero dc componenttes 
destes globulos era muito variavel, dc que resultava differenyas muito grandes 
no tamaiiho deltas. O que os caracterisava, cntrelanto, era sua forma regular- 
mente arredondada, variando sempre as dimensdes do agglomerado. 

Ap6s cerca de um mez de cultura bouve proliferafSo em todos os tu- 
bos e o exame microscopico rcvelava predominancia franca dos globulos so- 
bre os fu.sos, altingindo estes a numero incalculavel em algumas culturas, .•rendo 
mcnos numerosos noutras. Variavam tambem as dimens5es, que attingiam a 
propor^Oes enormes, numa ou noulra cultura. 

A disposifao dos bacillos nas forma^Oes globosas nflo era sempre egual 
a dos fusos. Arranjavam-se sem ordem, '.muitas vezes, ou formavam, afas- 
tando-se mais uns dos oulros, uma especie de reticulo ou aspecto em mosaico, 
de liiihas desordenadas na superficie. De ordinario accumulavam-se muito pro- 
ximos uns dos oulros, apparentando inteiramenle grumos de bacterias agglu- 
tinadas. Nao atlentando bem podia-se tomal-os por precipita^ao de materia 

coranlc sobre a prepara?ao. O leile propriarnente nao apparenlava altera?ao, 
mesmo depois de 6 mezes d-e cultura: iido coagulava, nSo se tornava viscoso, 

nao se peptonisava. No leite tornasolado o tornasol nao envermelhecia nem 

se reduzia a materia corante deste indicador. Em alguns tubos formava-se 
com o tempo uma camada amarellada na superficie, rcsultante do accumulo 

de germens, de mistura com a materia graxa do meio alii reunida. 

No leile tornasolado o crescimento foi em geral mais pobre ou mesmo 
nao se verificava. 

A maior presenga das formayOes globosas nas culturas no leite em de- 
trimento dos fusos, e a existencia nestes de numero sempre menor de ba- 
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cillos que nos globules, permitte pensar que sejam os fusos predecessores dos 
globulos, isto 6, sejam « preglobulos s'. 

O aspecto dos globulos lembra exactameiite a disposi^So demonstrada 
nas colonias bacterianas em meios solidos, pciisando n6s que se Iratam de 
verdadeiras colonias livres de Mycobacterios. 



r 


Phases de formagdo das colonias: — 1. Bacillo isolado. 2. Inicio da forma- 
9^0 — Dois bacillos reunidos. 3-1. Bacillos reiinidos. 5-0. Agrupamento em fuso. 
7. Agrupamento em mosaico ou (jlobulo — colonia livre. 

Formation of Colonies: — 1. Isolated Bacilli. 2. Beginning of « free colony » 
formation — Two Bacilli. 3-4. — Assembling of Bacilli. 5-6. -- Assembling in fuse. 
7. Colonies in mosaic or in globule, 

Esta hypothese se nos afigura interessante, porque 6 iima demonstragao 
da possibilidade de se orgaiiisarcm colonias de bacterias tambem em meios li- 
quidos, quando as condi^Oes sao favoraveis a uma tal formagSo. 

No caso em apre9o nao basta, parece, a natureza physico-chimica do 
leite, que representa uma composi95o chimica particularmente apropriada ao 
crescimento de grande nuniero de bacterias, especialmente de especies patho- 
genicas, de que resultou grande imporlancia deste alimento para a hygiene das 
doen9as contagiosas; tambein a disposicao pliysica de emulsSo deve favorecel-a. 
Com effeito, a composi9ao, e o estado emulsionado da gordura do feite por si 
so nSo explicam a faculdade de forma9ao desses agglomerados ou colonias bacte- 
rianas, porque assim nao crescem as bacterias ordinariamente cultivadas no leite 
simples ou tornasolado, incluindo-se aquellas peculiares a sua flora bacteriana 
normal. Outro factor 6 preponderante na forma9ao das colonias livres e re- 
side iia composi9ao chimica dos Mtjeobaeferios, cuja riqueza em ceras, acidos 
gordurosGs e alcooes superiores os differenciam de outras especies bacterianas. 


370 — 


Defses componentes resultam propriedadcs physicas de insolubilidade e pos- 
sibilidade de aggrega^ao dos Mycobacterias^ impcdindo a dispersSo Jos elemen- 
los bacillares neoformados nas suas cuUuras no leite e a consequente forma^So 
de « colonias livres » . 

Esta parlicularidade do Mycobacterium tuberculosis explicaria tambem, 
a nosso ver, certos caracteres da ijathogenia deste gernien, cuja lendencia d 
mulliplica?5o local 6 conhecida, lalvcz resultante da propriedade ora eviden- 
ciada nas culluras em leite. 

Origcm idenlica deve-se attribuir as globias do M. leprae^ com a qual 
as formaydes ora enconlradas no leite sao intciramente confuiidiveis microsco- 
picamenle. 

RESUMO 

A ciiltura do Mycobacterium tuberculosis no leite esteril, descremado e 
csterilisado, revclou um crescimeiiio inlcressante c nSo assigiialado ainda nas 
culluras dcssa bacteria. Apos 15 a 30 dias os bacillos cbmeyarn a sc multipli- 
car, ficando a maioria reuiiida eni agglomerados, em forina^des alongadas, adel- 
gagadas nas extremidades, a que o aiitor denominou « fusos rcsultantes da 
rcuriiao de 4 ou mais bacillos. 

Com o tempo esses agglomerados augmentam, sc arredondarn pela mul- 
liplica^ao de innumcros bacillos, formando massas bacillares volumosas, de ta- 
manhos variaveis, ou reslando disposlas em rcliculo, como as linhas da sii- 
perficie de um mosaico. Chamou a cslas forma^Oes « globules ». Pensa que 
eslas forma^Oes representam verdadeiras « colonias bacterianas livres », cuja or- 
ganisa9^o e dependenle da conslituieilo chimica <ios Mycobaclerios c da na- 
lureza do meio de cullura empregado. Esse aspecto e analogo ao das « cellulas 
leprosas « (lepra bodies), e o autor acredila que a tcndencia a mulliplica^ao em 
fdcos da luberculose e da lei)ra, dependam dessa capacidade agglomeradora 
dos Mycobaclerios. Os germens conservam bem a propriedade anli-descorante 
dos acidos dos methodos de coloragilo. O leite loriiasolado nao soffre altera^ao. 
nem ha reduc^ao do indicador. 


ABSTRACT 

The culture of Mycobacterium tuberculosis in sterile milk showed a peculiar 
growth not yet seen in cultures of that l)acteria in liquid media. After 15 to 
30 days the bacilli begin to multiply, the greater majority assembling in ag- 
glomerates, in enlarged formations, with tapering ends, called fuses by the 
author, and resulting from the assembling of 4 or .more bacilli. These ag- 

glomerates soon acquired a rounded shape due to the multiplication of a 
great number of bacilli, forming bacterial bodies, variable in its size or stand- 
ing like the lines on the surface of a net or mosaic. These formations are called 
« globules by tJhe author. He believes they represent true « free bacteria 

colonies whose organisations is depending both from the chemical constitu- 
tion of the Mycobacterium and the nature of the culture media. 

These formations are analogous to the lepra bodies and the author be- 
lieves that the tendency to foci multiplication of bacteria of Mycobacterium 

genera in organic tissues is due to such agglomerative capacity. The bacilli 
retain well their acid fastness, neither acidifying or alcalifying, nor reducing 
the laemus-milk. 



Metodi impiegati per lo studio dei cicii evolutivi del 
Trematodi digenetici. Materiale per la conoscenza 
della blologia dl Podocotyle atomon (Rud.). 

Prof. Arturo Palombt 

Stazione Zoologlca di Napoli - Italia 
[Con 5 figure nel testo] 


E’ noto che la biologia della maggior parte dei Trematodi digenetici 
(Trematoidea Baer) e ancora avvolta nel piu fitto misterio. Richiamare I’at- 
tenzioni dei biologi su questo suggestive argomento ed invogliare altri a dedi- 
care la loro altivit^ in questo campo di ricerca, ecco gli scopi di questo mio 
modesto contribulo alle onoranze che cslimatori, amici, assistenti e discepoli 
vollero rendere al Prof. Dr. Laiiro Travassos il quale, nei 25 anni di instanca- 
bile e feconda attivita di studioso e maestro, ha atlratto, invogliato, formato 
ed indirizzato coll’esempio e con la parola, schiere di discepoli. 


II ciclo biologico dei distomi si svolgc generalmente attraverso tre ospi- 
tatori: un mollusco (I.® ospitatore) nel quale penetra il miracidio che, rag- 
giunto la massa viscerale (epatopancreas, organi genitali), si trasforma in sporo- 
ciste o redia le quali, dopo altrc generazioni di sporociste o redia danno in 
fine le cercavie; un crostacco, un altro mollusco, un pesce ecc. . . . (2.o ospi- 
tatore, ospitatore intermedio) nei (juali la cercaria penetra e si chiude in una 
capsula sia per continuare parte del suo sviluppo, sia per attendere, in questo 
stadio di metacercaria I’ulteriore sua eyoluzione che avviene in im vertebralo 
che, predando I’ospitatorc intermedio, ingcrisce le metacercarie le quali attin- 
gono, in questo 3o ospitatore od ospitatore definitive, lo stadio di distoma adulta 
c sessualmente mature. 

Talvolta manca I’ospitalore intermedio e la cercaria, come in Schistosoma 
penetra diretlamente neU’ospitatore definitivo; talvolta la cercaria si incista sullq 
erbe in attesa che i vertebrali erbivori, compiendo il loro paste, le ingeriscano; 
talvolta infine esiste un quarto ospitatore comie ha mostrato Bosma (1931- 
1934) per Alaria miistelae, sebbene Joyeux & Baer pensino che questo possa 
essere un case di reincapsulamento del parassita. 

Le sedi dei distomi adulti sono le piu varie: Stomaco, intestine, fegato, 
IJolmoni, vasi sanguigni e linfatici ecc. Qualunque sia la sede, purche il parassita 
alio stadio larvale non penetri neirospitatore definitive attraverso la pelle, oo 
corre che esso giunga nella sua sede mediante I’ingestione delle metacercaricv 

E di qui che occorre partire per un primo orientamento nelle ricerche. 
Scelto il distoma del quale si vuole conoscere la biologia, si precede all’esamo 
attento e scrupoloso del materiale ingerilo dall’ospitatore o dagli ospitatori del 
parassita; questa indagine permetter^, sopratutto se la ricerca d compiuta ra~ 


371 



— 372 — 


pidamenle, su maleriale fresco, prima che i succhi gastrico ed enterico abbiano 
poliito complelaniente atlaccarc il materiale ingerito, di osservare e raccogliere 
nello stomaco e neirinlestino i residui del pasto. Esaminando il materiale coj 
l)inoculare, si potranno trovarc, Ira i residui non del lutto digeriti, le forme 
giovanili e talvolta anche Ic mctacercarie del Irematode albergato da quegU 
ospitalori scelti per lo studio. 

Necessaria e la conoscenza della morfologia del parassita per poter rav- 
vicinare le evcnluali forme larvali che potranno trovarsi; tuttavia non sar^ mai* 
raccomandalo abbastanza che la ricerca negli ospitalori definilivi non vada li- 
milata a pochi individui soltanto, ma sia eslcsa al maggior numero possibile 
di esemplari in manicra che essa possa servire sia a conoscere meglio il tre- 
matode adiillo, sia le evcnluali forme larvali che potranno trovarsi, sia an- 
cora la fauna e la flora che costiliiiscono il pasto degli animali. 

E’ slalo cosi che io ho poluto ricostruire vari cicli evolutivi di Irema- 
todi parassiti di pesci del golfo di Napoli; e slalo in base alia oono.scenza 
del ])asto degli animali ospitalori, integrata dalle notizie attiiite sulla loro bio- 
logia che mi c slalo possibile collegare forme larvali cogli adulti ed istituire 
ricerche si)erimentali al fine di realizzare in laboratorio il ciclo cvoliitivo di 
alcuni distomi. 

T.a conoscenza della morfologia delle cercarie e degli adulti rendc inesti- 
mabili servizi nclla ricostriizione dci cicli evolulivi; c lo sludioso di biologia, 
aiulato da chiarc e precise diagnosi, dovra ancora una volta riconoscere Talto 
valore della sistematica. 

A volte ho tratto vaiitaggio dal confronlo compiulo fra le curve di 
freqiienza delle probabili forme larvali ed adulte del Irematode in ciuestioni 
ricavate daU’esame eseguilo durante lutto un anno nei presunli ospilatori rac- 

colli sempre iiella medesima localib'i Qiieslo mezzo perd dji migliori risultati 

nei casi in cui la ricerca venga compiuta in osj)italori che vivono in ambienti 
ristrelli (slagni, laghi), come iiifatli a me riusci per lo studio del ciclo biologico 
di Biicciger bacciger (Rud.) del c|uale io poletli studiare i vari stadi ili sviluppo 
su materiale rinvenuto in ospilatori provcnienli dal lago Fusaro (Napoli). Sb 
tciiga tuttavia presente che 6 dal concorso dei vari metodi che le ricerche 

possono prendere un orientamenlo felice. 

Noto il pasto degli ospilatori. identificali gli organismi rinvenuli Ira 
i residui dello stomaco, coiiosciiita la biologia di quesli e di quelli, individuate 

le forme larvali, si pud iniziare la ricerca per la realizzazione sperimentale del' 

ciclo evolutivo del parassita che inleressa. 

Se invero 6 relativamente pi’j agevole riuscire per le forme terrestri e 

di acqua dolce, non altrcltanto i)ud dirsi i)cr i distomidi marini per i qiiali, 
date I’ambiente vastissiino, i presunli ospitalori intermedi sono numerosissimi. 
Per via di prove ripetute, e scartando quegli animali i quali si dimostrano 
incapaci di infettare gli ospilatori definilivi, si viene gradualmente a circo^ 

scrivere il campo di ricerca. 

Va qui osservato che occorre iiinanzi lutto essere sicuri della immnnitfi 
degli ospitalori definilivi: che cioe questi non alberghino gift nei loro corpo 
parassiti. Per i trematodi viventi nell’inleslino dei pesci io ho potuto osservare 
che nei Blennius gattorugine Brun. nulrito con pezzi di sardine (Ciiplea pilchar- 
dus) dopo 6 niesi non si trova piu alcun parassita, del resto, i)er maggior 

cautela, ho ritenuto sempre opix)rtuno tenere tutti i pesci per un tempo piii 



373 — 


lungo in maiiiera da avere maggiori garanzie di immunitj\. Per gli ucelli, Miriam 
Rothschild (1936) ha provato a far schiiidcre nova cH Laras ridibandus L. al 
fine di ottenerc esemplari immuni da usare per le eventuali infezioni alio 

scopo di delcrminare il ciclo evolulivo dei Irematodi. 

Sicuri che I’ospitalorc definitivo non alberghi parassiti, si procede al- 
rinfezione. Qucsta parte del ciclo evolulivo h relativamente semplice ad cssero 
realizzata, qualora la cercaria, sprovvista di coda, si incisti nella stessa sporociste 
(confr. Palombi, 1930) per Diphterostomum brusinae Stossich); ma anche ne- 
gli altri casi la maggiore difficolta pu6 csscrc ugualmente siiperata dalla tena- 
cia del ricercalore, il quale, come ho dello innanzi, raggiungcn\ lo scopo se, 
dopo aver circoscrillo il camjx> <li ricerca, provera e sperimenter^ ripetula- 
mente cogli animali che cosliliiiscono la pastura degli ospitatori, e sopralullo sc 
non si lasceril scoraggiare dai i)rinii risultati eventualmente negativi. Ma solo 

alia prova sperimentale, e soUanlo a qucsta pii'i volte ripelula, occorre affi- 

darsi: ogni giudizio espresso altrimeiili, sia pure il resullato della migliore o 
piu ragionata speculazionc, pud portare a grandi disillusioni; in biologia giocano 
tanli fattori, spesso imponderabili, che sfuggono all’indagine speculativa. 

Molto piu complessa e difficile invcce 6 la ricerca del mollusco primo 
ospilatorc dal quale la cercaria fuoriesce e, libera nell’ambiente, nuota in cerca 
deirospitalore inlermedio. l.a conoscenza dell’ambiente agevola indubbiamento 
riiidaginc, le cognizioni sulla frequenza delle forme larval i concorrono nella 
ricerca, ma e sopratutto il confronlo fra la morfologia delle forme giovanili 
o meglio delle metacercarie che possono rilrovarsi nellospilalore definitivo con 
quella delle cercarie rinvenute nei molluschi che ci permetle di collegare i 
vari stadi di svilupix) del trematodc. Malgrado perd questa conoscenza, non 

sempre possibile giungcre a conclusioni definitive, poich^. spesso, identifi- 
cala la cercaria, ci accorgianio chc qucsta non rapprcsenla im’enlita speci- 
fica ben definila, ma un grup])o, o meglio un ceppo di ccrcaric le quali, se 
pure non differenziabili ancora per carallcri morfologici palesi, lutlavia si evol- 
vono in maniera differente. 

La soluzione dell’intricata questionc della specificita delle forme ap- 
parlenenti a tali ceppi, spiancrebbe, di cerlo, molto la conoscenza tlei cicli 
evolutivi dei tremalodi; ma insufficienti sono i mezzi che disponiamo per 
scindere questi gruppi nelle loro uniti\. Penso che le ricerche intese a conoscero 
il nuniero dei cromosomi delle cercarie polrcbbe non solo differenziare que^e 
fra loro, ma polrebbe altresi permeltere di collegarle coi probabili adulti dei 
(juali perd bisognerebbe anche conoscere il iiumero dei cromosomi. Ma in questo 
canipo pochissimo ci e noto, ed io richiamo Tattenzione degli studios! su questo 
argomento e lo addilo quale buon camix> di ricerche da sfrnUare conveniente- 
inenle. Il gruppo della Cercaria selifera (non Joh. Muller) Monticelli pud. costi- 
tuire un convincente esempio. 

Da Cercaria setifera vivenle in Nassa (Arnyclina) cornicnium Olivi io ho 
ollenuto, sperimentalmente, (Palombi, 1937) in Dlennias yattorugiiie Brim., Lepo- 
creadium album Stossich, trematode che avevo gi^i precedentemente oltenuto 
(Palombi, 1931) nel medesimo pesce infettandolo con metacercarie rinvenute 
in Aplysia punctata Guv. 

Dal medesimo gruppo di Cercaria selifera traggoiio ancora origine, per 
quello che risulta dai mei esperimenti (Palombi, 1929) sia Helicomelra fasciafa 
(Hud.) la cui metacercaria pud rinvenirse in Leander serratus (Penn.), L. squilla 
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(L.), L. xiphias (Risso) e Spirontocaris (= Hijppolite) cranchii (Leach.), che 
Podocotyle afomon (Rud.). 

Della biologia di quest’ultimo distoma io gi^ mi sono occupato preceden- 
temente (Palombi, 1932, 1934), aggiimgo ora altre notizie che possono contri- 
bxiire a rischiarare il suo ciclo evolulivo. 

L’esame morfologico di Podocotyle atomon (Rud.) ^ stato esaiirientemente 
compiuto da Odhner, Nicoll e Lebour: ai lavori dei citati autori rimando. 
Odhner e Nicoll si occuparono pure della sinonimia di questa specie la quale 
risulta complessa e confusa sia per la frequenza di Podocotyle atomon in mollj 
differenti ospitatori, sia per la variability [Odhner infatti (1901) rioonobbe tre 
variety che in seguito (1905) riguardo come vere specie] sia inline per la 
somiglianza con altre due specie del gencre {Podocotyle olssoni Odjiner e P, 
reflexa (Crep.) le quali furono spesso confuse con quella. 

Ritengo perciO ulile raccogliere le notizie e tracciare il ({uadro della 
sinonimia di questa comunissima specie cosi comie c a me risultato dall’esame 
bibliografico il quale mi ha condotto altresi a scartare alcune specie riferite 
a Podocotyle atomon mentre mi ha dato Topportunity di riferirne qualche altra 
a questa. 


Podocotyle atomon (Rud.) Odhner, 1905. 

Fasciola Atomon Rudolphi 1802, p. 70. 

Distoma Atomon Rud. 1809, vol. 2, p. 362. 

Distoma angiilalum Dujardin 1845, p. 401. 

Allocreadium atomon (Rud.) Odhner 1901, p. 506, tav. 33, fgg. 9, 10. 

Podocotyle atomon (Rud.) Odhner 1905, p. 320, tav. 2, fgg. 9, 10. Nicoll 
1907, p. 73, tav. 1, fgg. 1, 2. Lebour 1907, p. 36, tav. 1, fig. 8. 
Stiles & Hassall 1908, p. 348. Nicoll 1913, p. 239; 1914, p. 473; 
1915, pgg. 354-362. Manter 1926, p. 81, tav. 4, fig. 49. Ralombi, 

1932, p. 213; 1934, p. 90, fig. 34. Baylis & Idris Jones, 1933, p. 
630. Linton, 1934. p. 126. 

Psilostomum redactum Nicoll 1906, p. 525, tav. 13, fgg. 9, 10. 

Podocotyle atherinae « spec. inq. » Nicoll 1914, p. 474, fig. 1. 

^ Podocotyle atomon (Rud.) e una specie diffusissima. Nicoll (1915) riporta 
nella lista dei Trematodi parassiti dei pesci dei mari della Gran Bretagna, 31' 
specie di pesci, ospitatori di qucsto distoma. Anche ritenendo che la confusione 
con P. olssoni Odhner e P. reflexa (Crep.) possa aver accresciuto il numero 
dei pesci ospitatori, certamcnte t sempre ragguardevole il loro numero. 

Io ho raccolto questa specie neU’inlestino di Atherina bepselus L. e 

A. Boyeri Risso tanlo in esemplari provenienti dal golfo di xVapoli che dal 
Fusaro. In questi pesci ho trovato che la maggiore frequenza del parassita 
rioorre nei mesi di marzo, aprile e maggio ed in tali mesi ^ del 23 o/o, mentre 
nei mesi estivi scende, ma di poco, al di sotlo del 5 o/o. Fra le numerose forme 
adulte, ho avuto I'occasione di rinvenire alcuni esemplari giovanissimi e gioj- 
vani dei quali do qui i disegni. 

Interessante h la corris])oiidcnza delle forme giovanissime (Fig. 1) con 
Cercaria setifera (non Joh. Muller) Monticelli. Per quanto riguarda il confroato, 
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rimando a quanto ho gi^ detto net mio precedente lavoro del 1934, p. 90 che 
qui confer mo. 



Podocotijle atomon (Rud,). x 107. — Fig. 1. Metacercaria di Cercaria setifera 
(non Joh. Muller) Monlicelli appena fiioriuscila dalla cisti raccolta nell’intcstmo di 
Athevina hepsetus L, — F,ig?5. 2 e 3. Giovanissimi distomi raccoUi rispetlivamento 
neirintestino di Aiherina hepsetus L. e A. Boijeri Risso. 

La forme successive dello sviluppo (fgg. 2 e 3), giovani distomi anche 
qiiesli, gi^i presenlaiio differenziali alcuni organi tanto che gi{\ possibile in- 
travedere il loro ulteriore assetto e collegarli alia forma a,dulta. In qucsli. 
successivi sladi si osservano non solo la scomparsa completa delle macchie 
oculari, ma si nota ben chiaro sia lo sviluppo che la differenzazione degli or- 
gani sessuali. La contrazione della parte anteriore del corpo e I’invaginazione 
della ventosa general men te scompaiono, ma possono in qualche caso persistere. 
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La forma giovanile rapprescntala nella Fig. 2 mostra qualche somiglianza 
con Podocotyle aiherinae, una specie che ii Nicoll, in base ad un esemplare 
raccolto neirintestino di Atherina presbyter, ritenne come specie non del tutto 
sicura, anzi nelle considerazioni, avanzd il diibbio che potesse Irattarsi di un- 
anormale esemplare di Podocotyle atomon. 



4 



Figs. 4 e 5. — Podocotyle atomon (Rud.). x 80. .\duUi. Notisi i’eslremit5 
anteriore dell’esemplare della fig. 4 invagiiiata c contratta. 
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L’esame di molti csemplari di Podocotyle afomon, e I’habitat affine, mi 
permettono di confermare il giudizio espresso dal Nicoll e di considerare si- 
nonimo di questa specie, Podocotyle atherinae sp. inq. Nicoll 1914. 

Del ciclo biologico di Podocotyle atomon (Rud.) ignoriamo ancora molto. 
In base alle mie conoscenze acquislate in vari anni di lavoro, h quasi 
certo che esso si svolgc in un inollusco gasteropodo (1° ospitatore) nel <iuale 
si formano le redie che mettono in libertri le cercaric appartenenti al grupijo 
di Cercaria setifera (non Joh. Muller) Monticelli. 

Queste, liberc nel pclago, nuotano finch^ penetrano neU’ospitatore in- 
termedio (2° ospitatore) che pui) esscre, come accade per Lepocreadium album 
Stoss, che trae origine da una cercaria appartenente al inedesirao ceppo, un 
niollusco (opistobranchio, etcropodo) nel quale esse si trasformano in nieta- 
cercaria. L’ospitatore intermedio potrebbe cssere anche im crostaceo come ci 
informa Levinsen che rinvcnne in un anfipodo: Themisto libelliila Mandt meta- 
cercarie di Distomiim simplex Rud.? Olsson una specie affine {Podocotyle olssoni 
Odhner) se non proprio identica a Podocotyle atomon (Rud.). 

Certamente I’ospitatore o gli ospitatori interinedi devono essere comu- 
nissimi, considerato il gran numero di pesci che albergano il distoma. Questo 
ultimo pud raggiungere lo stadio adulto allorchd Tospitatorc intermedio, in- 
felta da metacercarie, viene predate dai pesci (3® ospitatore od ospitatore defi- 
nitivo) iieirintestino dei quali si chiude il ciclo. 
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Travnema travnema n. g. e n. sp. (Nematoda 
Oxyuridae), parasito de Curimatus elegans (Pisces: 
Characinidae) no nordeste brasileiro 

Clemente Pereira 

Instltuto BIolo((lco de S. Paulo * - Brasil 

[Com 2 cstampas] 


Em Julho do anno passado, ao examinarmos material de Curimatus ele- 
gans Sieindachner, vulgarmente conhecido por « piabussii > no nordeste do paiz, 
tivemos opportunidade dc enconlrar varios cxemplares do pcqueno peixe pa- 
rasilados, mas sempre apenas com 1 a 3 helminthos por hospedeiro, do oxy- 
imideo que conslituc objecto do prescnte trabalho. 

O material nos foi remettido pclos Drs. Pedro dc Azcvedo e Mario Viamia 
Dias, da « Commissilo Teclinica de Piscicultura do Nordoeste», a quern agrade- 
cemos o excellente material. 

Dedicamos este gcnero c especie ao intaligavel trabalhador prof. L. 
Travassos. 


Travnema n. gen. 

Oxyurinae Bocca circular, sem labios ou papillas; cavidade buccal re- 
lativaraente larga e pouco profunda; pharynge grandemente desetivolvido, com 
forte musculatura radial; esophago curto e delicado, com bulbo posterior sem 
apparelho valvular typico. 

Macho : -- Azas lateraes dclgadas ao longo dc quasi todo o compriinento 
do corpo; ausencia dc forma^Qcs cuticulares ccphalicas; cauda conica, simples; 
um espiculo unico; sem giibernaculo. 

P'emea: — Azas cervicaes bem de.scnvolvidas, azas lateraes reduzidas, at6 
proximo da extremidadc posterior; ausencia de forma^bes cuticulares cephalicas; 
cauda conica; vulva pouco atraz do meio do corpo; ovejeclor curto. Ovos larva- 
dos, asymetricos, providos de operculo. Parasitos de peixes. 

ESPECIE TYPO : — Travnema travnema n. sp. 

Este genero approxima-se de Oxijuris Rud., 1803 pela forma dos ovos, 
distinguindo-se delle entretanto pelo conjuncto da organiza^ao; 6 muito typica 
a simplicidade de organiza^Sto da cauda do macho. 


* Trabalho em coIIabora^So do Instituto Biologico de S3o Paulo e da Commissae Technica de 
Piscicultura do Nordeste. 
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Travnema travncina u. sp. 

Helminthos dc c6r branca, peqiienos. 

Machos (1 exemplar unico): — Comprimeiito, 1,1 mm.; espessura, appro- 
ximadamenle 0,1 mm. Cuticula com estria^ao bem accentuada. 

Extremidade anterior com bocca circular, apparentemente sein labios nera 
papillas, dando entrada a capsula buccal relativamente ampla, provida de pa- 
rades cliilinosas, medindo cerca de 0,012 mm. de diametro por 0,006 mm. de 
profundidade ; pharynge lorlemente musculo.so, simulando um bulbo anterior, 
medindo 0,078 mm. de comprimento e cerca de 0,041 mm. de diametro; imme- 
dialamente em seguida vem o esophago propriamente dito, cur to, apresentando 
um bullx) posterior fracamente muscularisado e sem um apparelho valvular per- 
feitamente iiidividualisado ; o esophago mode 0,086 mm. de comprimento total, 
aijresentando na parte estreilada um diametro dc 0,016 mm. e ao nivel do Inilbo 
posterior, 0,045 mm. Anncl nervoso a 0,086 mm. da extremidade anterior. Poro 
excretor amplo, siluado a 0,35 mm. da extremidade anterior. Azas lateraes es- 
Ireitas iniciando-se pouco atraz do inicio do pharynge, nivel onde apresentam um 
par de delicadissimas papillas. 

Intestino simples. Apparelho genital conslituido por um testiciilo ini- 
ciando-se posteriormente, dirigindo-sc para deante at6 as proximidades do p6roi 
excretor, do qual dista cerca de 0,06 mm., conliniia>se com o canal deferenta 
que sc dirige para traz; ao nivel do inicio do lesticulo sc Iransforma no canal 
cjaculador, que vae ter a cloaca; espermatozoides com nucleo alongado. 

Extremidade posterior afilada, terminando as azas lateraes ao nivel da 
cloaca; ausencia de azas caudaes; abertura da cloaca situada sobre uma eminen- 
cia inamelonada, medindo cerca de 0,020 mm. de altura por igual diametro na 
base e apresentando uma papilla mediaiia immediatamente posterior A cloaca; 
cauda com 0,12 mm. de comprimento; um unico cspiculo medindo 0,045 mm. 
de comprimento; ausencia de gubcrnaculo. 

Femeas: — Comprimento, cerca de 2,1 a 3,13 mm.; espessura, approxiina- 
damente de 0,24 a 0,30 mm. Cuticula com estria^ilo bem accentuada. 

Extremidade anterior analoga a dos machos; capsula buccal medindo 
de 0,020 a 0,024 nira. de diametro por 0,012 a 0,016 mm. de profundidade; phar 
rjnige medindo 0,1 mm. de comimimento e cerca dc 0,05 mm. de diametro; 
esophago medindo de 0,10 a 0,12 mm. de comprimento total, por 0,03 mm. 
de diametro na por^ao estrelta e de 0,06 a 0,08 mm. no bulbo posterior. Annel 
nervoso pouco acima do bulbo posterior (a 0,14 mm. da extremidade anterior). 
P6ro excretor situado de 0,6 a 0,76 mm. da extremidade anterior. Azas cepha- 
licas bem desenvolvidas, ao nivel do esophago, seguidas de azas lateraes delgadas/. 

Intestino simples. Apparelho genital didelpho, opisthodelpho ; ovarios ini- 
ciando-se ao nivel do anus, dirigindo-se para deante, oviductos ligeiramente si- 
nuosos, attingindo as proximidades do esophago onde reflectem, apresentando 
espermalhecas pouco differenciadas morphologicamente. As quaes seguem-se os 
ramos uterinos, que se dirigem posteriormente at^ o nivel do anus, onde so 
lan?am num tronco ovariano unico, que se dirige para deante, at5 o nivel da 
vulva, onde se lan^a no ovejector, cujo comprimento 6 approximadamente igual 
ao diametro do corpo da femea; vulva pouco atraz da metade do corpo (de 
0,94 a 1,35 mm. da extremidade posterior). Anus a cerca de *0,16 mm. da ex- 
tremidade posterior. 



Ovos asymetricos, com casca lisa cle diiplo contoriio, aprescntaiido um 
operculo em uma das exlremidades e um ligeiro adelga^amento na cxtremidade 
opposta; medem de 0,164 a 0,169 mm. de maior diametro por 0,074 a 0,082 
mm. de diametro transversal. No momento da postura jA sAo larvados, apre- 
sentando a larva uma capsula buccal muito ampla, pharynge e esophago do 
mesmo typo que o dos adultos e as seguintes mcdidas: comprimenlo, 0,36 
mm.; espessura, 0,028 mm.; pharynge, 0,049 mm. de comprimento; esophago, 
0,045 mm. de comprimento; p6ro excretor a 0,070 mm. da cxtremidade anterior; 
cauda, 0,070 mm. de comprimento. 

HOSPEDEIRO : — Curimatus elegans Steindachner. 

HABITAT: — Inteslino. 

LOCALIDADE: — LagOas de Tauape, Soure e Porangaba, Fortaleza (Gea- 
rA, Brasil). 



Estanipa 1 

Travnema travnema n. sp. 

Fig, 1 — Macho, vista total. 

Fig, 2 — Femea, vista total. 




Estampa 2 

Travnema travnema n, sp. 

Fig. 1 — Extremidade anterior da femca, vista de perfil. 
Fig. 2 — Extremidade anterior da femca, vista de frente. 
Fig. 3 — Cauda da femea, vista de frente. 

Fig. 4 — P6ro excretor da femca, visto de frente. 

Fig. 5 — Ovo larvado. 

(Todas as figiiras na mc.sma escala). 
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ContribuifSo para o conhecimehto das Mallophagas 
das aves do Brasil 

Vll. Sobre uma nova especie do genero Neophilopterus 

S. B. Pessda e L. R. Guimardes 

Departamento de Parasitologia da Faculdade de Medicina da Universidade de 
Sfto Paulo - Brasil 

[Com 1 estampa] 


Neophilopterus travassosi n. sp. 

Femea: — Cabe(?a pouco mats lar^^a quo longa ao nivel das temporas. Bor- 
das laleraes da regiSo anterior Icvcmeiitc concavas e apresentando dnas cerdas 
ao nivel da signalura. A signatura clypeal e pouco chilinisada, apresenta sua borda 
anterior escavada, e de cada lado da })orda posterior uma expansSo bastanto 
chitinisada terminando em ponta. Porcfto anterior do clypco hyalina e com a 
borda quasi recta. Faixa temporal pouco chitinisada. Olho salientc e arredondado, 
com uma pequena cerda. Faixas occipitaes bem chitinisadas, divergindo-se at6 
o nivel das antennas, onde sc curvam em direc^So a expansfio chitinisada da signa^ 
tura. Na face ventral esta faixa tern a forma de um funil cuja parte mais 
larga se acha ao nivel das mandibulas. I.o scgmento antennal mais forte quc 
os restantes; scgmento o mais longo, 3.«, c 5.® subeguaes. 

Trabcculas grandes c triangulares. Temporas de bordas arredondadas e 
apresentando quatro cerdas de tanianho medio e duas menores, alem de outra 
pequena mais internamente. Duas cerdas sobre as faixas antennaes, ventralmente,. 
Sobre a signatura duas cerdas peqxienas na face dorsal e outra na face ventral. 

Prothorax sub-quadrangular, mais largo que longo, e apresentando trans- 
vcrsalmente uma larga faixa chitinisada, que toma quasi todo o seu compri,- 
mento, e e separada ao meio apenas por um pcqueno espago claro; duas cer- 
das, de tamanhos desiguaes no sen angulo latero-posterior. Pterothorax mais 
largo que o prothorax; apresenta uma faixa semclhante a do prothorax, mas com 
as bordas internas mais arredondadas c mais chitinisadas. Bordas lateraes ar- 
redondadas, apresentando um espinho e uma cerda nos angulos latero-posterio- 
res, e mais internamente tres cerdas cujas bases sao muito juntas e nascem de 
um espago rectangular iiicolor. Kntre o 1.® e 2.o par de patas ha uma trave 
bastante chitinisada que se alarga muito na sua extremidade interna; entne 
o 2.0 e 3.0 par ha uma trave semclhante, mas mais delicada e bifurcada; e 
posteriormente ao 3.o par esta trave 6 menos chitinisada e se alarga gradativa- 
nientc em direegao A sua extremidade interna. Logo abaixo da primeira trave ha 
uma cerda e sobre p ramo anterior da segunda trave duas outras menores. 


Trabalho lido na Soc. de Biologia de SSo Paulo em sessSo de 9*8*937. 
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Abdomen ovalado, tendo sua maior largura ao nivel do 4.° segmento. 
Placas tergaes do 2.® ao 7.o segmcntos muito pouco chitinisadas e largamente 
separadas na linha mediana; faixas pleuraes mais escuras e sem limites nitldos, 
estigmas bem visiveis e sitnados em espa^os arredondados e menos chitinisa- 
dos. As placas tergaes do 1 .<> segmento abdominal sao separadas apenas por 
uma estreita faixa mediana incolor e apresentam duas expausOes angiilares nas 
suas extremidades intern as; uma anterior e outra posterior; a sua borda anterior 
apresenta outra expansSo angular perto de sua linha mediana. Placas tergaes 
do 8.0 segmento unidas na linha mediana e com o angulo latero-posterior em 
ponta aguda. Ventralmente as placas pleuraes sao bem delimitadas e no 2.® 
e 3.0 segmentos ellas apresentam uma ponta voltada posteriormente. 

Tres a quatro cerdas nos angulos lalero-posteriores de todos os segmeii- 
tos. Na face dorsal dos segmentos l.o a 7.o apresentam-se duas fileiras de oer- 
das, sendo a anterior sempre menos numerosa que a posterior. A fileira an- 
terior do 1.0 e 7.0 segmentos 6 formada apenas de duas cerdas. Na face ven- 
tral ha apenas uma fileira sobre os seis primeiros segmentos. 

Segmento apical com a borda posterior quasi recta e chanfrada na linha 
mediana. Dois prolongamentos digitiformes que nascem junto ao angulo la- 
tero-anterior deste segmento e apresentam 3 a 4 pequenos pelos na sua ev 
tremidade distal; uma fileira de finas cerdas acompanha, quasi parallelamente, 
as bordas lateraes do mesmo segmento apical. Placa genital trapezoidal to- 
mando todo comprimento do 7.o segmento, separada ao meio por um espa^o 
incolor e tendo suas bordas externas mais chitinisadas. Logo abaixo desta plac? 
encontram-se duas fileiras irregulares de minusculos espinhos. 

Macho. — Differencia-se da femea por apresentar cinco minusculos espi- 
nhos jimto a borda interna da faixa occipital; por apresentar os desenhos do l.o 
segmento abdominal mais nitidos e as placas tergaes e as faixas lateraes do 
abdomen muito mais chitinisadas. Scu abdomen 6 mais arredondado e a jdaca 
genital Integra. Apparelho copulador forte; placa basal uma vez e meia o com*- 
primento dos parameros e apresentando duas faixas mais chitinisadas interna- 
mente; parameros robustos, com a extremidade distal Icvemente voltada para 
dentro, endomeros separados apenas na regiao distal por uma chanfradura em 
angulo agudo com o vertice voltado anteriormente; penis conico, apresentando 
uma faixa em suas bordas externas. 


MENSURAgOES EM MM. 

Comprimento Largura 



Femea 

Macho 

Femea 

Macho 

Cabe^a 

0,840 

0,742 

0,910 

0,820 

Prothorax 

0,238 

0,196 

0,602 

0,560 

Pterothorax 

0,245 

0,210 

0,756 

0,686 

Abdomen 

1,590 

1,120 

1,288 

1,008 

Total 

2,940 

2,296 

— 



Holotypo femea c allotypo macho conservados na collec?ao de in.sectos 
do Laboratorio de Parasitologia da Faculdade de Medicina de Sao Paulo e re- 
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tirades, no Museu Paulisla, de uma pelle de Tantalus americanuSy Rio S. Fran- 
cisco, Minas, Garbe coll., 1913. 

Paratypo um macho tambem retirado de uma pelle de Tantalus ameri- 
canus, proveniente de Sao Paulo. 

Dedicamos esta especie ao Prof. Dr. Lauro Travassos, illustre chefe df 
l.,aboratorio do Insliluto Oswaldo Cruz e antigo professor de Parasitologia d? 
Faculdade de Medicina de SSo Paulo. 

Esta especie 6 bastante affim a N. ahdninus Bedford e N. iinifasciatus 
(Piaget). De N. abdninus nossa especie se differencia pelos org^os genitaes do 
macho, placa genital e placa tergal do segmento apical d£^ femea, e pela forma 
da placa tergal do l.o segmento abdominal. De N. unifasciatus se differencia pelo 
formato de cabe^a, pterothorax e l.o segmento abdominal. 



Estampa 1 

Neophilopterus travassosi n. sp. 


Fig. 1 — Femea. 

Fig. 2 — Extremidade apical da femea. 

Fig. 3 — Pterothorax, l.o, 2.o e 3.o segmeiilos abdominaes do niacbo (face 
dorsal). 

Fig. 4 — Apparelho copul ador do macho. 




Pessda & QuimarAes: Nova especie de Neophilopterus, 



Eine neue Trematode aus Fam. Steringophoridae 

Dr. S. W. Pigulewsky 

Zoologisches Museum der Russischen Akademte der Wissenschaften. Leningrad — U. R. S. S. 

[Mit 1 Fig. im Text] 


Bei der Unlersuchung der „Ghamsa” (Engrauliis encrasicholus ponticus 
Pus.) des Schwarzen Mceres am Ufer der Krim in Beziehens der Ansteckung 
durch Wuriner, entdeckte ich eine neue Trematode, welche alien Kennzeichen 
nach uberhaupt diesen geeignet iibcrhaupt Fam. Steringophoridae passte aber 
gar nicht zu einer der bekannten Gattung dieser Familie, infolgedessen musste 
man sie in eine selbstandige Gattung. 

Fam STERINGOPHORIDAE Odhner, 1911 
Unterfam. STERINGOPHOHINAE Odhner, 1911, 

Gatt. Ovofrema nov. gen. 

Parasiten langlich-ovalcr Form, mit glatter Culicula. Bauchsaugnapf mehr 
als anderthalbmal so gross als der Mundsaugnapf; er liegt ungefahr am Anfang 
des zweiten Kdrperdrittels. Pharynx ist rund. Die Zweige des Darmkanals sind 
einfacli. Das hinterc Endc des Parasiten errcichen sie nicht. Genitalporus un- 
weit der Hohe der Darmgabelung, stark linksseitig verschoben. Cirrusbeutel 
von ovaler Form. Ovale Iloden sind an den Randem des Parasitenkorpers. Dot- 
terstdcke symmetrisch; liinter dem Mundsaugnapf. Keimstock kugelformig Oder 
oval hinter den Hoden. Uterus nimmt die ganze hintere Korperhalfte des Pa- 
rasiten ein. 


Ovotrema pontica nov. spec. 

Wurde im Darmkanal eines „Chamsa” {Engraiilus encrasicholus ponticus 
Pusan.) im Schwarzen Meer gefunden. 

Parasit von l^glich-ovaler Form, mit flachem Korper, glatter und dunner 
Culicula, 0,93-1,08 mm. lang und 0,39-0,48 mm. breit. Der Mundsaugnapf ist 
0,072-0,087 mm. im Durchmesser. Der Bauchsaugnapf ist rund und grosser wie 
der Mundsaugnapf — 0.174 mm. im Diameter. Pharynx hat 0,043 mm. im Dia- 
meter. Traubenformige Dotterstocke, die in der vorderen Korperhalfte liegen, 
betragen 0,007 x 0,022 mm. Keimstock von ovaler Form, betragt 0,087 X 0,127 
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mm: Der Uterus mit einer grosser! Zahl von Litzen Uegt in der hinteren 
Halfte des Parasitcn. Die Eier sind klein, oval, haben eine glatte Iliille mit 
doppelten Konturen, hellgelb, 0,020 X 0,029 mm. Die ovalen Hoden. haben 
eine regelmassige Form, liegen hinter deni Bauchsaugnapf, iind sind gleich gross 



Fig. 1 — Ovotrema pontica nov. spec. 


0,101 — 0,104 X 0,130 — 0,135 mm. Bursa cirri ergrcift mit ihrcni unteren Rande 
den Bauchsaugnapf und offnet sich mit der Geschlechtsoffnung seitlich auf 
der Hohe der Darmkanalbifurkation. 


Zur Revision der Parasiten-Gattung Lecithaster 
Lahe, 1901 * 

Dr. S. W. Pigulewsky 

Zoologisches Museum der Russischen Akademie der Wissenschaften, Leningrad — U. R. S. S. 

[Mil 1 Fig. im Text] 


Im Jahre 1802 hat Rudolphi eine neue Trematode — Fasciola gibbosa 
beschrieben, welche Liihe (1901) in eine besondere Gattung Lecithaster aus- 
geleiit hat; mehrere Jahre spater hat Odhner (1905) diese zu einer schon 
bekannten Aussehen dieser Gattung, noch einen Parasit — Lecit. confiisus hinzu- 
gei'ugt mid schied diese Gattung in eine besondere Unterfamilie aus — Lecithaste- 
vinaCj zu welcher Looss (1907) noch eine Gattung — Aponuriis und zwei neue 
Arten ~ Lecithaster hinzufiigte. 

Zur Zeit ist der systematischc Zustand der Parasiten in dem Hemiuridae, 
wohin alle Parasiten dieser Gattung Lecithaster Luhc (1901) hinzugezahlt hat, 
konnen in folgender Art vorgestellt werden. 

Fam. HEMIURIDAE 
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• Herrn Dr. Lauro Travassos meine Arbeit gewidniet. 
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Die Unterfamilie Lecithasteriime, welche in sich zvvei Gatt. Aponurus 
und Lecitliaster enthalt, in letzteren 7 Arten. 

1. L. gibbosus (Riid.), 1802. 

2. L. confusus Odhner, 1905. 

3. L. stellatus Looss, 1907. 

4. L. galeatus Looss, 1907. 

5. L. anisotremi Me Galium, 1921. 

6. L. lindbergi Layman, 1930. 

7. L. salmonis Yamaguti, 1934. 

Obgleich im Zusammeuhang mil der Durchsichl der Parasiten der Gat- 
tung Lecithastcr musste man ausscheiden L. galealiis und L. anisotremi in 
eine selbstandige Galtung Morduilkoviaster aussehcii den und L. lindbergi ebeii- 
so in eine neue Galtung ausgeschieden musslc man infolgedessen in cine neuc 
Unlerfamilie Sterrhurinac uberlragen werden. 

Endgultig wird quest. Unterfamilie in folgender Weise aussehen: 

Unterfam. LECITHASTERINAE 


Gatt. Lecithaster Galt. Morduilkoviaster Gall. Aponurus 


gibbosus 

confusus 

stellatus 

salmonis 

tauricus 

galeatus 

anisotren 

lagunculc 

(Typ.) 

kJ sj 



A. Unterfam. 

LECITIIASTERIXAE Odhner, 

1905. 


Ca. 1-3 mm. langc, zicmlich drelirundc Distomiden, mil glalter, sehr 
diuiner Cuticula. Korperumriss von mehr oder weniger gedrungener Spindel- 
forn:. Schwanzanhang fchll. Bauch.saiignapf vor der Korperinilte. Verdauungs- 
uiid lixlirelionsapparat wie lx*i den Ilemiurinen. Gcnitalporus median vor der 
Mitte zwischen den Saugnapfen. Sinus genitalis rolirenformig, von cinem Cir- 
rusbeutel uinschlossen und als Kopulalionsorgan dienend. P. prostatica schlauch- 
forinig, mehr oder weniger laiiggestrec-kt. Samenblase gross, dunnwandig, un- 
geleill in der Nahe des Bauchsaugnapfs. Hoden kugelig, aimahernd symme- 
Irisch, dicht hiiiter dem Bauchsaugnapf. Ilinter ilincn zuerst der Keimstock 
und dann der unpaare Uotterstock, der normalerweisc aus 7 radiar angeord- 
nelen Schlauchen besleht. Receplaculuni seminis vorhanden, sehr gross. Laurer’- 
sclier Kanal fehlt. Uteruswindungen last den ganzen Korper ausfrillend (Odhner, 
1905). 

I. Gatt. LECITHASTER Liilie, 1901. 

Sehr kleine Formen mit annrdicrnd spindelformigem Korper, ovalem Quer- 
schnitt, glatler, nicht geringeltcr Haul und sehr kleinem Schwanzanhang. Bauch- 
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saugnapf vor der Korpermitte. Cirrusbeutel vorhanden, umschliesst nur den 
Ductus hermaphroditus. Pars prostatica verhaltiiismassig lang, Samenblase dor- 
sal vom Bauchsaugnapf. Hoden anuilhernd symmetrisch, ziemlich dicht hin- 
ter dem Bauchsaugnapf. Keimstock hinter dem Hoden, stark gelappt, hinter ihm 
der anscheinend uiipaarc Dotterstook, welcher aus annahernd radiar angeord- 
neleii Schlauchcn besteht. Rcccptaculum scmiiiis vorhanden, I.aurer’scher Canal 
fehlt; Schenkel der Exkretionsblase dorsal vom Pharynx in eiiiander uberge- 
hend. (Nach Luhe). Zu dieser Gattung gehoren 5 Artcn: 

1. Lecithaster giiibosus (Rud.) 1802. 

(Syn. : Fasciola gibbosa, Rud. 1802; Dist. gibbosiim Rud. 1809, nec Dist, 
Bergense Olss., 1868; Dlsl. moUissimiun, Lev. 1881, nec Dist. mollissimiim Stoss. 
1889, nec Apoblema mollissimum Lss. 1896L 

Die Lange der Parasiteii bis 1,75 mm., Maximalbreite 0,5 mm. Pars prosta- 
tica isl kurz, hinter dem Bauchsaugnapf. Keimstock vierlappig; Pier 0,025-0,027 
mm. lang und 0,013 mm. breit. In Gadiis rnerlangus. Scomber scomber., Belone 
aciis, Cliipea liar eng us und anderc Fische dcs Nordmeeres. 

2. Lecithaster confusus Odhn. 1905. 

(Syn.: Apoblema mollissimum I.ss. 1896, nec Dist. mollissimum Lev. 
1881 = Ilemiurus botbrijopliorius Lss. 1890, nec Dist. bothryophoron Olss. 
1809). 

Die Lange der Parasiten ist l,0-l,5-2,0 mm.; Maximalbreite 0, 3-0,5 mm. 
Mundsaugnapf 0,13-0,16 mm. im Durchmesser. Bauchsaugnapf 0,25-0,27 mm. im 
Diameter. Pars prostatica hinter dem Bauchsaugnapf. Pharjmx 0,07-0,085 miu\ 
im Durchmesser. Bursa cirri 0,08-0,11 mm. lang. Die Dottcrslocke haben 0,25 mm. 
im Durchmesser. Eier sind filamentlos, 0,015-0,017 mm. lang und 0,017 mm. 
breil. Im Darmkanal von Alosa finla (Nyl) und Clupea harengus (Nordmcer). 

3. Lecithaster stellatus Looss, 1907. 

Die Lange der Parasiten 1,0-1, 3 mm. Maximalbreite 0,36 mm. Der Bauch- 
saugnapf ist rund, betragl 0,08-0,1 bis 0.17-0,2 nun. Dollerstocke handformig 
zerspallen; Keimstock gelappt. Die Eier sind 0,015-0,017 mm. lang und 0,009- 
0»011 mm breit. Wirt: Belone acus, Macna vulgaris und Deniex vulgaris. 

1. Lecithaster salmoiiis Yamaguti, 1934. 

Die Lange der Wurmer betragt 1,2 mm., ihre Breite 0,47 mm. Der Mund- 
saugnapf ist 0,074 mm. breit und 0,11 mm. lang. Pharynx 0,053 x 0,074 mm. 
Der Oesophagus ist kurz. Hoden sind rund, 0,1 mm. in Diameter. Vesicula semi- 
nalis 0,13 X 0,084 mm. Receptaculiim scininis 0,12 x 0,11 mm. Uterus nimmt 
die ganze hinterc Korperhalfte des Parasiten ein. Die Eier sind 0,0237 mm. 
lang und 0,0158 mm. breit. Wirt; Salmo beta (Japan). 
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5. Leclthaster tauricus nov. spec. 

Wurde im Darmkanal eines „Chamsa” (Engratilus encrasicholus ponlicus 
Pusan.) im Scbwarzen Meer gefunden. Parasit von langlich ovaler Form, mit 
flachem Korper und glatter Cuticula, 1,50-1,74 mm. lang und 0^27-0,75 mm. breit. 
Der Mimdsaugnapf ist rund, 0,116 mm. im Diameter; der Bauchsaugnapf ist auch 
rund, 0,217 mm. im Durchmesser. Pharynx hat 0,72-0,81 mm. im Durchmcs- 
ser. Die Zwteige des Darniikanals sind einfach, das hintere Ende ties Parasiten 
erreichen sie nicht. Die excretorische Blase liegt am hinteren Ende des KOrt 
pers. Keimstock und Dotterstocke gelappt; ihre happen sind oval, 0,081-0,087 mm. 
breit und 0,110 mm. lang. Der Uterus mit einer grossen Zahl von Litzen liegt 
im vorderen Drittel des Parasiten und gelangt nicht ganz an das hintere Ende 
seines Korpers. Die Eier sind klein, oval, haben eine glatte Uiille mit doppelten 
Konturen, hellgclb, 0,011 mm. breit und 0,020 mm. lang. Die ovaleii Hoden 
haben eine regelmassige Form und sind gleich gross, 0,130-0,174 x 0,197-0,232 
mm. Pars prostatica wie die Hoden. Bursa cirri lang. Die Geschlechtsoffnungen 
liegen hinten von Pharynx. 



Fig. 1 — Lecilhaster tauricus nov. spec. 

II. Gatt. MORIWILKOVIASTER nov. gen. i 

Parasiten Itinglich-ovaler Form, mit glatter Cuticula. Bauchsaugnapf mehr 
als anderthalbmal so gross als der Mundsaugnapf ; er liegt ungefahr am An- 

I Benannt zu Ehren des Dr. A. K. Mordvilko, Professor in Leningrad. 
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fang des sSweiten Korperdrittels. Die Zwcige des Darmkanals sind einfach, das 
hintere Ende des Parasiten erreichen sie nicht. Exkretionsblase liegt am htn- 
leren Ende des KSrpers. Hoden annahernd symmetrisch, ziemlich dicht hinteo 
dem Bauchsaugnapf ; Pars prostatica birnformig. Keimstock kugelformig oder oval. 
DotterstScke 7-lappig. Im Darmkaiial von nordamerikanischen und iiordafrika- 
nischen Flschen. 

Neue Gattung hat kugelformige oder ovale (nicht gelappte!) Dolterstocke, 
und enthalt in letzteren 2 Arten: 

1. Mordvilkoviaster galeatus (Lss., 1907). 

Die Lange der Wurmer }>etragt 0,4-0,45 mm., ihre Breite 0,12-0,14 mm’. 
Mundsaugnapf 0,05-0,055 mni. Pharj^iix 0,04-0.043 mm. Der Bauchsaugnapf ist 
rund, betragt 0,1-0,12 mm. Keimstock kugelig. Die Eier sind oval, filamentlos und 
haben eine glatte Eihulle mit doppelten Kontureii; sie sind strohgelb; ihre Lange 
betragt 0,017-0,019 mm., ihre Breite 0,01-0,011 mm. Wirt: Muqil auralus (Aegypt.). 

2. Mordvilkoviaster anisotreml (Mac Galium, 1921). 

Die Lange der Parasiten 2,40 mm., seine Breite 0,80 mm. Mundsaugnapf 
0,640 mm. Keimstock 0,200 mm. Hoden 0,176 mm. Die Eier sind 0,04 mm. 
lang und 0,024 mm. breit. 

Keimstock liegt am hinteren Ende des Korpers. Hoden annahernd sym- 
metrisch, hinter dem Bauchsaugnapf. Die Zweige des Darmkanals sind ein- 
fach, das hintere Ende des Parasiten erreichen sic nicht. Die Geschleohtsr 
Offnungen liegen unter der Bifurkalion des Darmkanals. Keimstock kugelig. 
Wirt; Anisotremus virginicus (Netw-York). 

Ill Gatt. APONURUS Looss, 1907. 

Vorder- und Hinterkorper deullich voiieinander geschieden, letzterer un- 
gefalu* zylindrisch. Maximalbreite und Dicke bei ganz erwsrachsenen Individuen 
auf der Hohe der Dotterstocke. Girnisbeulel birnformig, dicht hinter dem Ge- 
nitalporus beginnend; Pars prostatica kurz; schlauchformig, von der Samenblase 
durch einen diinnen, nicht mit Drusenzellen besetzten Gang getrennt. Samen- 
blase noch vor dem Bauchsaugnapf. Metraterm fehlt oder ausserst kurz. Folli- 
kel des Dotterstocks unregelmassig kuglig, oft deutlich eine Gruppe von 3 und 
eine von 4 bildend. Die Schlingen des Uterus erfullen hinter dem Dotterstock’ 
den ganzen verfugbaren Korperraum, bleiben dagegen weiter vorn auf den Haunt 
zwischen den Darmschenkeln beschrankt. Parasiten im Magen imd Oesophagus 
ihrer Wirte (Looss, 1907). 

Typ. A. laguncula Lss., 1907. 

B. Unterfam. STERRHURINAE Loss, 1907. 

Kleine bis mittelgrosse Hemiuriden von mehr gedrungener Gestalt, mit 
dickem Soma und relativ dunnem Abdomen. Bauchflache zwischen den beiden 
Saugnapfen ausgehdhit, bei eingebogenen Vorderkdrper vor dem Batichsaugnapf 
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von einem mehr oder minder tiefen Querspalt durchzogcn. Mundsaiignapf von 
eiiier verscliieden deutlich ausgebildctcn Lippe iiberragt. Ilaut glatt, ohne 
Querleisten. Scbenckel der Exkretionsblase im Vorderkorper vereinigt. Genitab 
porus nahe am Mupdsaugnapf. Atrium kurz, Cirrusbeutel nicht allseitig ge* 
schlossen, sondern aus isolierten Muskclfasern bestehend, von biriiformiger oder 
kurz zylindrischer Gestalt; Samenblase S-formig gebogen, mit dickem, sackfor^ 
migeii Eiidabschnitt, noch vor dem Bauchsaiignapf. Metraterm deutlich aus- 
gcbildet und relativ land. Dotterstockc klein, handartig geteilt (Looss, 1908). 

I. Gatt. STERRHUnUS Looss, 1907. 

Mundsaugnapf rund, ohne besondcre Aiisstattungen, die ihn uberragende 
Lippe vorhanden, aber weder besonders hervortretend noch besonders muskii- 
16s. Die Grube der Bauchseite fehlt. Der den Cirrusbeutel ersetzende Muskeb 
sack umschliesst ausser dem Ductus hermaphroditus auch den Anfangsteil des 
Melraterms und den kurzen Ductus cjaculatorius, der seincrseils in den blasen- 
artigen, das Hinterende des Cirrussacks einnehmenden Ilohlraum iibergeht. In 
diesen tritt von hinten die ausserhalb des Sacks gelegene Pars proslalica ein, 
wobei ihr innerer Bclag muttermundartig in die Blase vorspringt. Eier ziemlich 
bauchig, wenig langer als dick (Looss, 1908). 

Typ. Sterrhurus nmscnlus Lss., 1907. 

II. Gatt. PLEURURUS Looss, 1907. 

Mundsaugnapf ohne Seitenwulste und ohne muskiilose Oberlippe. Bauch- 
flachc zwischeii den Saugnapfeii tief ausgehohit; die kleine Grube fehlt. Ge- 
nilalporus nicht in der Miltellinie, sondern leicht seilUch, voni Mundsaugnapf 
etwas entfernt. Endorgan wie bei Sijnaptobothrium^ jedoch ist die Pars prosta- 
tica nur kurz sackforrnig, von wenigen Prostatazellen umgeben. Metraterm lang, 
dimn. Dotterstocke der beiden Korpersciten weit voneinandcr gelrennt, aus mit- 
tellangen Schlauchen zusammengeselzt (Looss, 1908). 

Typ. P. digitatus Lss., 1899. 

III. Gatt. LECITIIOCIURIUM Luhe, 1901. 

Kleine bis mittelgrosse Formen mit meist ei- bis spindelformigem Korper, 
rmidem Querschnitt, glatter, nicht geringeller Haut und mittellangem (ungefahr 
ein Drittel der Rumpflange erreichendem) Schwanzanhang. Cirrusbeutel vor- 
handen, umschliesst ausser dem Ductus hermaphroditus auch noch die End- 
abschnitte von Vas deferens und Metraterm. Das Vas deferens kann innerhalb 
des Cirrusbeutels local stark erweitert seln. Pars prostatica nicht im Cirrus- 
beutel mit eingeschlossen, kurz; Samenblase zu einem mehr oder weniger gros- 
sen Teil noch vor dem Bauchsaugnapf, zum Teil dorsal von demselben. Ho- 
den symmetrisch, dicht hinter dem Bauchsaugnapf. Keimstock hinter denselben, 
kugelig Oder (C. L. digifatum nach Looss) schwach eingekerbt, meist nicht me- 
dian, sondern seitlich verschoben, bald nach rechls, bald uach links. Dotter- 



stocke dicht hiiiter dem Keimstock, eveiitiiell denselben iioch ventral uberla- 
gernd, paarig, meist handformig gespallen mat in der Regel 3-4 kurzen Schlau- 
chen, seltener nur eingekerbt oder mil elwas langeren, zii einem Knauel ver- 
schlungenen Sehlauchen (Liihe, 1901). 

Typ. L. rufoviride (R.) 1809. 

IV. Gatt. LECITHURUS nov. gen. 

Bauchsaugnapf inehr als anderthalbmal so gross als der Mundsaugnapf. 
Die Zweige des Darmkanals beendigen .sicli im Abdomen. Die Geschlecht off nun- 
gen liegen unter der Pharynx. Hoden kiigelig. Dolterstocke handartig geteilt; 
die Lappen der Dotterstocko sind dfiiin und relativ lang. 

1. Lecithurus lindbergi (Layman) 1930. ^ 

Die Liinge der Wiirmer betragt 3,60-5,24 mm.; Hire Breite 0,852-0,31 mm.; 
Formen mit wohlentwickeltcm .\bdomen. Mundsaugnapf ist 0,229-0,327 mm. im 
Diameter; dcr Bauchsaugnapf ist 0,109-0,606 mm. im Durchmesser. Pharynx 
ist 0,098-0,147 mm. lang und 0,081-0,117 mm. brcit. Oesophagus ist schr kiirz. 
Die Zweige des Darmkanals enden im Abdomen. Die Geschlechtsoffnungen lie- 
gen hinten von Pharynx. Bursa cirri 0,376-0,458 mm. lang. Pars prostatica 
0,737-0,835 mm. lang. Vesicula seminalis 0,590-0,655 mm. lang. Die ovalen oder 
rmiden Iloden haben eine regelmassigc Form und sind gleich gross 0,295- 
0,376 mm. im Durchmesser. Keimstock auch rund oder oval, 0,229-0,14 mm. 
lang und 0,360-0,229 mm. breit. Dolterstocke handformig gespalten mit in der 
Regel 3-4 Sehlauchen. 

Eier 0,027-0,029 mm. lang und 0,0189-0,020 mm. brcit 


2 Layman Parasitische Wurmer der Fische des Golfes Peter der Orosse. 1930 (Russ.) 




Estudo critico sobre os Macucos brasileiros de 
cocoruto vermelho 

Ollverio M. de Oliveira Pinto, D. M. 

Museu Paulista — Brasil 


Tinamus scrratus serratus (Spix). 


Peziis serratus Spix, 1825, Av. Bras., 11, p. 61, pi. 76: «in sylvis cam- 
pestribus fl. Nigri ». 

Tinamus brasiliensis Pelzeln, 1870 (ncc Latham, 1890), Orn. Bras., p. 291: 
Rio Guapor^, Rio Madeira, Rio Negro. 

Tinamus major Salvadori, 1895 (nec Gmelin, 1789), Cat. Bds. Brit. Mus., 
XXVII, p. 502, partim (so as femeas, com a descrip^iio respectiva): 
Rio Negro (coll. Natterer). 


Tinamus ruficeps Ihering, 1905 {nec Sclater & Salvin, 1873), Rev. Mus. 
Paul., VI, p. 5: Rio Jiirua; Snethlage, 1914, Bol. Mus. Paraense, 
VIII, p. 47: Rio Purus (Bom Lugar). 


Tinamus serratus Hellmayr, 1906, Abh. K. Bayer. 
XXII, p. 699 (typos de Spix, crit.). 

Tinamus - serratus ruficeps Ihcr. & Ihering, 1907, 
p. 5: Rio Jurud. 

Tinamus serratus serratus Hellmayr, 1907, Novit. 
Rio Madeira, (Iliimaytha); idem, 1910, Novit. 
Rio Madeira (Galama). 


Akad. Wiss., II. Kl., 

Cat. das Av. Brasil, 

Zool., XIV, p. 419: 
Zool., XVII, p. 408: 


■' N.o 16.423, macho ad., Sao Gabriel, 26 Nov. 1936. — Aza 220 mill., 
bico 30 mill. 


A confusilo em que tern vivido a iiomcnclatura dos macucos de co- 
coruto cor de ferrugem juslifica o espa^o, que abri, para a sua extensa sy- 
nonymia. Hellmayr, no cerrado estudo critico que Ihe dispensou em sua grande 
rcvisSo dos typos de Spix, desdc 1906 (jue poz a questSo nos sens devidos 
termos, afastando definilivamentc a possibilidade de corresponderera as ditas 
aves A especie que descrevera Gmelin sob o nome de Tetrao major, .em con- 
traposigSo ao que suppuzeram Salvadori e outros^. 


• Hoje o nome de Omelin, nio obstante ser, em rigor, urn mixtim composilum, como Ihe qualifico- 
0 douto omithologista de Vienna, € adoptado geralraente para a especie guyanense, a que Cabanis chamou 
posteriormente Tinanms subcristatas (Schomburgk, Reise Brit, Ouiana, III, p. 749), proccdiraento este apoiado 
na circumstancia de le ter Omelin baseado easendalmente em Perdix brasiliensis de Brisson, sobre cuja iden 
tidade nio existe duvtda. 
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Si a descrip?ao c a estampa de Spix deixam ambas a desejar, legara-noa 
todavia Wagler (Syst. Av., Crypturus, sp. 2) uma rigorosa exposi^fio dos caracte- 
rcs do exemplar typico, infelizmente dc ha miiito perdido. Hellmayr, eni sen 
trabalho supracitado, d’ella reproduz a passagem mais decisiva (« fronte et toto 
capite supra saturate cupreo-castaiieis . . . provando, d evidericia, referir-se a 
cspecie de Spix d ave de que o Muscu Paulista acaba dc reeeber um bonito 
macho adulto, colleccioiiado em sao Gabriel, no alto Rio Negro, iielo Snr. 
C. A. de Camargo. Proveniente da mesma regiSo ondc Spix obtivera o seu, 
elle pode ser considcrado toiK)typico. Todo o alto da cabeca, desde a base 
do bico at^ a nuca, e de intensa cor de ferrugeni, mais carregada ainda n’esta 
ultima, cujo limite posterior ultrapassa, dc modo a se extender si por^ao adja- 
cente do pesco?o. Os lados da cal>c 9 a, inclusive os 16ros, sfio de ferrugem 
mais clara, principalmentc em correspondcncia com a regiao superciliar e com 
a comissura do bico. As regimes auriciilares, dc ferrugineo viuasi tslo intenso 
quanto o do alto dorso, sao dc cor azeitonada, sem manebas, cm conlraste com 
o baixo dorso, que e pintado de manchas transversacs prclas, e se torna pro- 
gressivamenle mais arruivado, como o iiropygio e as coberteiras supracaiidaes, 
cuja exlremidade apresenta uma pequena maiicha clara distinct a. O lado externo 
das azas 6 olivacco como o dorso, com pintas transversacs pretas de variavel 
tamanho, exceptuadas por(5ni as coberteiras grandcs da milo e as secundarias, 
quo sHo decididamente tingidas de ‘ferrugem. .\ aza bastarda e as priinarias silo 
pardo-escuras. A garganta 6 de um l)ranco (luasi puro, em contrasle com o 
l)escofo, pardo-arruivado. No rcsto as partes inlcriores sHo pardo-acinzentadas, 
manchadas de vermicula^Oes escuras, mais densas no peito do que no abdo- 
men, cuja parte central 6 de um cinzento claro quasi uniformc. As tibias sCto 
da c6r do peito, porem tingidas de tons ruivos e pintadas dc manchas trans- 
versaes escuras, mais largas c mais dcsiacadas. As coberteiras infra-caudaes 
sao pardo-olivaceas escuras, com largas faixas transversacs cor de ferrugem. 

Estes caracteres concordam muito cxactameiile com os de um macho 
do alto Rio Jurua, trazido por E. Garbe, cm 1902. N’este, as differen^as mais 
nolaveis residem no maior tamanho c abundancia das manchas pretas que 
ornani a pluniagem de todo o lado dorsal, exceptuado apenas o alto da re^So 
interescapular. No mais coincide muito precisamente com a ave do Rio Negro, 
motivo pelo qual nilo tenho duvida de que pcrlenyam a mesma cspecie. Um 
outro macho, lambera do Rio Jurua, ja diverge por differen^as muito mais 
accentuadas, mdrmente no que respeila a coloragSo das partes inferiores e dos 
i'Jancos, muito mais densamentc pintados dc manchas pardo-escuras. Isto mostra, 
quando muito, as largas varia^Ocs iiidividuacs de que a especie 6 siisceptivel, 
nSo me parecendo licito referir estes exemplares a forma riificeps, como 
zeram Ihering com as do Rio JuruA, c Sncthlage com as do Rio Punls. Tenho 
ale minhas duvidas sobre a validez da ra?a equatoriana separada por Sclater 
& Salvin, cujas principaes differen^as estSo segundo Salvadori, que teve em 
mSos exemplares do Rio Negro ca^’ados por Natterer, cm « having the lower 
parts not so whitish, the breast and remainder of the lower parts being 
more olive-greyish », alcm de possuir nas tibias « constantly dusky bars, which 
are usually wanting in T. major ». Si jil nAo fossem baslantes, para dizer 
do valor d’estas differeji^as, as que acima refer! entre os dous exemplares 
do Rio Jurua (sem fallar n’uraa femea da mesma procedencia, que, at6 certo 
ponto, occupa iJosiySo intermedia), ahi estariam um macho e uma femea do 
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Rio Manacapurii, affluenle da margem csquerda do Rio SolimOes, muilo proximo 
porlanto do Rio Negro, patria typica dc T. serrafiis. Em ambos, as partes in- 
feriores sao mais claras, com especialidade o abdomen, que e quasi perfeita- 
mente branco na parte central; por oiitro lado, a colorapSo quasi uniform© 
das tibias da femea contrasla com a i)lumagem densamente manchada d’a- 
quella regiao, no macho. 

fi de notar-se que, no tocante i)eIo menos d c6r clara do abdomen, 
os exeinplares de Manacapuru se approximam mais da dcscrip^So de T. serratus 
dada por Salvador! do que o macho de SSo Gabriel. Acredilo ainda que 
a avc de Spix, tanto pela estampa como pela descrip?5o que nos deu, teria 
coincidido mais exactarnente com cste ultimo, cj[ue e um macho em plena 
maluridadc. Os dous exeinplares de Manacapuru, pelo conlrario, sdo avcs em 
estado de dcsenvolvimento inoomplclo, como nol-o dcmonstra a presen^a do 
pequenas manchas ocraceas ao longo da fimbria das secundarias e terciarias, 
caracler principalmcnte visivcl no macho N.® 16.424. C assim mais que pro- 
vavel seja a cdr clara, quasi branca, da parte central do abdomen, uma pe- 
culiaridade da plumagcrn juvenil, quo a edade progressivamente afasta. 

Concluo assim que, ainda que seja valida a ra^a riificeps, ella serd 
exlranha ao' territorio brasileiro, cujas aves devem pertencer lodas a mesma 
forma dcscripta por Spix 2 . 


2 Mnte. E. Snethlage est4 entre os autores que mais concorreram para coraplicar a questao, de 
si intricada, que nos occupa. No seu conheddo **Catalogo das Aves Amazonicas’^ reconheceu ella nada 
menos de quatro especies entre os macucos de vertice ferrugiiieo, a saber ; Tmamiis serratus (Spix), T. major 
(Omel.>, T. suberistatus (Caban.) e T rnftceps Scl. & Salvin. As duas ultimas forara por ella referidas as aves, 
respectivamente, de Obidos e do Rio Purus (Bom Lugar]. Como porem nio consigna nenhum exemplar as duas 
primeiras, 4 crivel que o seu procedimento se originasse na falta de conheciraento objective d’ellas, pelo que 
se teria baseado, ' ao descrevel-as, exdusivaineiite no informe dos autores. Do acima exposto resulta que as 
especies chamadas pela distincta ornithologa T subcrista/us e T. ruficeps se Incluem na synonymia de T. major 
e T. serratus, respectivamente. 




Zur Erklarung der Configuration des 
Exkretionssystems in den freien Progiottiden von 
Wageneria progiottis und fiber die Berechtigung 
der Gattung Wageneria (Tetrarhynchidea) 

Dr. Franz Poche 

Wien, Obmann der Nomenklaturkommleslon des Verbandes 
Deutschsprachltcher Entomologen>Vereine. 


Di; Galtung Wageneria wurde von Monticelli, 1892 c, p. 11 fur Ligiila 
proglottis Wgenr. aufgestcllt und als schr wahrschcinlich den von ihm t. c., p. 1 
so genannten Cestodaria (Amphilinoinei Poche, 192Ga, p. 244) zugehdrig be- 
trachtet. Von Benham, 1901, p. 97 wurde sic (irrlumlich Wagneria genannt) direjit 
der Familie Amphilinidae zugerechnet. Liihe, 1902 a, p. 248 erkannte jedoch ihre 
Nalur als losgeloste Progiottiden, schloss sie wieder von den Cestodariern aus und 
stellte sie zu den Tetraphyllidea und Ohdncr, 1904, p. 4701 stimmte dieser Auf- 
fassung vollkommen bei. 

1923 wies ich nach, dass von den drei bis dahin beschriebenen Arten 
von Wageneria zwei, namlich Wageneria porrecta Lhe. und Wageneria impudens 
L. Cohn, mit Sicherheit und die dritte, Wageneria proglottis (Wgenr.), die typi- 
sche Art der Galtung, die hochst unzulanglich bekannt ist, mit sehr grosser Wahr* 
scheinlichkeit nicht zu den Tetraphyllidea^ sondern zu den Tetrarhynchidea ge- 
horen. Die Zurechnung von Wageneria zu den Tetrarhynchidea ist auch seither 
von verschiedenen Autoren angenommen worden, so von Guiart, 1927, p. 399; 
id., 1931, p. 12 und Dollfus, 1929, p. 333 f. 

Eincn Punkt in Wageners Darstellung des Baues vseiner Ligula proglottis 
musste ich aber damals ungeklart lasscii, eine Ungeklartheit, die jedoch ganz 
unabhangig davon ist, ob diese Art den Tetrachynchidea Oder aber den I'etra- 
phyllidea zugerechnet wird. Wageiier, 1854, p. 23, gibt namlich fiir alle Exem- 
plare von Ligula proglottis an, dass sich die Exkretionsgefasse nahe dem Hinter- 
ende zu einem unpaaren Kanal vereinigcn, der dann am Hinterende ausmiindet, 
und bildet dieses Verhalten auch bei zweien derselben ab (tab. 1, Fig. 11 und 
12 b). — Ein solches Verhalten der Exkretionsgefasse in Progiottiden war zur 
Zeit des Erscheinens meines in Rede stchenden Artikels allerdings auch sonst 
schon bekannt, namlich in der primaren Endproglottis, aber auch nur in dieser. 
Wie ich jedoch bereits 1923, p. 24 darlegte, ist es gewiss nicht anzunehmen, 
dass die augenscheinlich ziemlich zahlreichcn Wagener vorgelegenen abgelosten 
Progiottiden der genannten Species samtlich primare Endproglottiden gewesen 
sein sollten. ~ Diese Schwierigkeit musste damals, wie bereits erwahnt, un- 
geklart bleiben. 

Seither hat sich aber auch fur sic eine vollig befriedigende Losung er- 
geben. Bei Pinlner, 1928, p. 319 findet sich namlich die Angabe: „Es kommen 
bei hochgradig apolytischen Forineii in den sich abldsenden Gliedern, wenn sie 
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hinten stark zugespitzt sind, Vereiiiiguiigeu dcr beidcn absteigeiiden Wasserge- 
fasse vor, die dann eincn liarnblasenartigen Endabschnitt mit terminalem Porus 
bilden; so bei Bilocnlaria hyperapolityca [errore pro: hyperapolytica] (s. Obcr- 
Steiner 1915), bei der in den grossen, freien Gliedern der Endabschnitt mit 
deni gemeinsamen Porus genau so aussieht wie etwa bei Dicrocoelium lan- 
ceatum'\ — Dazu ist zu bemerkeii, dass sich bei Obersteiner t. c. allerdings we- 
dcr im Text [s. insbesondere p. (116)] noch in den Abbildungen (s. insbeson- 
dere tab. IX, Fdg. 1 u. 4) irgend cine derartige Mitleilung oder Darstelluiig 
findet; auf den Abbildungen ist das Exkretionssystem uberhaupt nicht dar- 
gcslellt, obwohl es von Obersteiner gcsehen und beschrieben wurde [p. (116) u. 
(119)]. Nichtsdestoweniger ist die angefuhrtc Angabe des ausgezeichneten Gesto- 
denkenuers ohnc jedes Bedenken anzunehmen. Denn Obersteiners ciliertc Ar- 
beit wurde unter der Anleitung Pintii<;rs und zur Ganzc auf Grund diesem ge- 
horendeii Materials angefertigt, das wciterhin in dessen Handen blieb, sodass 
Pintner jederzeit in der Lage war, erganzende Feslstellungen daran vorzunehincii. 

U 111 e i II e n s o 1 c h e n Fall li a n tl e 1 1 e s sich nun o f f e n b a r 
auch bei der oben angefuhrten Configuration des Exkre- 
tionssystems in den — bis her allein be k an n ten — aligcldstcn 
P r o g 1 o 1 1 i d e n von W ag e ne ria p r o g lot ti s. .\uch diesc ist ja cine hy- 
perapolytische h'orm, wie ich bereits 1923, p. 26 hervorgehoben babe; und 
ihre abgelosten Proglotliden sind hinten stark zugespitzt (s. Wagener, 1854, lab. 
1, Fig. 11 u. 12 b). Sie entspricht also vollkommen den Bedingungen, unter de- 
neii nach Pintners oben aiigefiihrler inleressanler Mitteilung in den sich ab- 
loseiiden Progloltiden von Cestoden cine Vereinigung der beideii absteigendeii 
Wassergefasse zu eiiiein uupaaren Endabschnitt mit terminalem Porus vorkommt. 

Ich habe im Vorstehcnden von Wageneria wie von einer gilligcn Gattung ge- 
sprochcn. Dcnn bereits 1923, p. 26 legte ich dar, dass wir Wageneria mit grosser 
Wahrscheiiilichkeit als eiii eigen es, bisher nur in einzelncn Proglotliden be- 
kannles Genus hyper (odcr ? eu) apolytischer Telrarhynchidecn anfuhrcn konnen. 
[Der Zusatz „(oder ? cu)” Irug dabei der von mir 1. c. angefnhrlen Moglichkeit 
Rechnung, dass die Strobilae voii Wageneria impudens L. Cohn euapolylisch sind]. 
Diese Auffassung vertrat ich dann auch 1926 a, p. 365. 

Es ist mir allerdings wohl bekaniit, dass seither einzelne Autoren zwar 
die Zugehorigkeit von Wageneria zu den Tetrarhynchidea, nicht aber deren 
Existenzberechtigung als eine eigenc Gattung anerkaniit haben. Insbesondere sagt 
Guiart, 1927, p. 399 in der Diagnose der von ilini daselbst aufgestellten Farailie 
Lacistorhijnchidae: „anneaux mdrs a cotes longitudinales, souvent tr^s allonges, 
parfois cylindriques et vivant longlemps apr^s s’etre detaches du strobile, ce 
qui les a fait prendre pour des Ccstodaires ou Gestodes monozoiques (g. IVa- 
generia)*’; und in seiner Aufzahlung der Gattungen dieser Faniilie fuhrt er Wa~ 
generia nicht an. Ebenso sagt er 1931, p. 12 von letzterer: „Pintner et moi 
avons niontr6 quil s’agit d’anneaux murs de Lacistorhijnchidae, suscepliblcs dc 
vivrc longlemps apres s’etre d6tach^s du strobile; le genre Wageneria doit done 
disparaitre”. 

Diese Angaben Guiarts sind aber in mehrfacher Hinsicht unrichtig. Zu- 
nachst hat Pintner nienials gezeigt, dass es sich bei Wageneria um reife Glieder 
von Lacistorhijnchidae liaiidelt. Vielmehr sagt er an der von Guiart offenbar ini 
Auge gehabteii (weil allein in Belracht kommenden) Stelle (1913, p. 224) dies- 
bezuglich lediglich von den freien Proglotliden, die Zschokke, 1888, p. 298- 
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305, tab. VIII, Fig. 122-126 beschrieb imd abbildete und auf einen von ihm 
vermutungsweise (s. p. 294) mit Tetrabothrium crisoitm Moliii identifizierteii 
Cestoden bezog: „Nach dem, was wir hcute wisscn, konnen wir mit Bestimmt- 
beit sagen : diese freien Proglottiden, die Zschokke beschreibl, 
gehdr^en nicht zu einer Tetraph yllidc, sondern sie gelioren zu 
ei nem 2' etrarhynch us. Das wird bewicseii : . . . Wahrscheiiilich gehoren die 
Glieder zu Tetrarhynchus benedeni Crcty” [der typischen Art von Lacistorhynchiis], 
Von Wageneria ist dabei also iiberhaupt mit keinem Worte die Rede. Und Guiart 
hat zwiar 1927, p. 399 (s. oben p.) gesagl, dass Wageneria reife Glieder von 
Lacistorhynchidae darstellt; aber gezeigt hat auch er dies in keiner Weise. 
Und weiin es gezeigt wordcn ware oder gezeigt wiirde, so, 
wurde daraus vollends nicht folgen, dass die Gattiing Wage- 
neria verchwindon muss. Denn sie ist ja bedeuteiid filter als jede 
der beiden Gattungen, die Guiart selbst (1. c.) dieser Familie zurechnet. Ist sie 
also mit einer derselben identisch, so muss daher selbstverstandlich nicht etwa 
Wageneria, sondern diese letztcre eingezogen werden. Mit vollem Recht hat auch 
schon Dollfus, 1929, p. 334 darauf hingevviesen, dass man bei strenger Befol- 
gung der Nomenklaliirregeln, wcim mil Sicherheit nachgcwiesen wiirde, dass 
Wageneria proglottis eine ProglotUdc von Lacistorhynchus ist, den Namen La- 
cistorhynchus Pintner, 1913 zugunsten von Wageneria Monticelli, 1892 aufgeben 
miisste. Er sctzt allerdings hinzu: „Cc serait 1^ un abus du recours i\ la loi de 
priority”, Diese letztere rein subjektive Ansicht Dollfus’, fiir die er auch keinerlci 

Begrundung gibt, kann aber selbstverstandlich an der sich nach seinen eigenen 

Worten auf Grund der Nomenklatiirregeln eventuell ergebcnden Notwendigkeit 
der Einziehung des Namens Lacistorhynchus zu Gunsten von- Wageneria nicht 
das Geringste andern. (Ueberdies ist es auch kcineswegs einzusehen, warum 
diese eventuelle Verwerfung des Naincns Lacistorhynchus zugunsten von Wage- 
neria ein „Missbrauch der Zuflucht zum Prioritfitsgesetz” sein sollte. Denn Wa- 
generia ist nicht etwa ein fast unbekannler, bisher beinahe niemals gebrauchter 
Name, sondern wurde in einer ganzcr Reihe neuerer Publikalionen als giltiger 

Name gebraucht [s. u. a. auch die Gitate in Poche, 1923, p. 20 f.] und ist — 

schon infolge der seinerzeiligen Ziircchiuing der Galtung zu der sehr interest 
santen kleinen Gruppe der Ceslodaricr - mindcstens ebenso bekannt wie 
der Name Lacistorhynchus. Und auch der Umsland, dass Wageneria nur auf 
einen Toil eines Tieres, Lacistorhynchus dagegen auf das ganze Tier gegrundet 
ist, steht der Anwendung des Priorilatsgesetzes im Falle der erwiesenen Sy^ 
nonymie dieser beiden Namen keiner Weise entgegen, da in Art. 27 der «No- 
menklaturregeln ausdrucklich — und mit vollem Recht — vorgesehen ist, dass 
das Priorilatsgeselz auch in solchen Fallen gilt). Ist dagegen im Falle des 
Nachweises, dass Wageneria reife Glieder von Lacistorhynchidae darstellt, sie 
mit keiner der andereii Gattungen dieser Familie identisch, so kommt eine 
Einziehung des in Rede ^teheiiden Genus von voriiherein uberhaupt nicht in 
Frage. 

Auf die Frage der Identitfit von Wageneria mit einer der anderen der bis- 
her aufgestellten Gattungen der Tetrarhynchidea gedenke ich binnen kurzem an 
anderer Stelle einzugehen. 
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The Monogenetic Trematodes of Latin America 

Emmett W. Price 

Bureau of Animal Industry, U. S. Department of Agriculture — U, S. A. 

[With 2 plates] 


Recently Dr. Carlos Chavarria, Jefe del Departamento de Parasitologia, 
Centro Nacional de AgricuUura, San Pedro Montes de Oca, Costa Rica, forwarded, 
to the Bureau of Animal Industry for examination a fish infested with the meta- 
cercaria of Clinostomum sp. In the course of examining this fish, the gills were 
found to be infested w.ith two species of monogenetic trematodes belonging 
to the genus Cleidodiscus Mueller. In connection with a study of these parasites, 
a review of the literature reveals that up to the present time only five species 
of Monogenea have been described from countries south of the United States. 
The purpose of this paper is, therefore, to call attention to these species, as 
well as to present descriptions of the two forms from Costa Rica and redescriplions 
of three species of which only t.wo previously had been reported from Latin 
American countries. 

Superfamily GYRODACTYLOIDEA Johnston & Tiegs, 1922. 

Family DACTY LOGY RI DAE Bychowsky, 1933. 

Subfamily TETRAONCHINAE Monticelli, 1903. 

Ancyrocephalus alherinae Price, 1934. 

This species was described by the writer (1934) from specimens collected 
from the gills of Atherina araea Jordan & Gilbert taken in Samana Bay, near 
Santa Barbara de Samanii, Dominican Republic. About one-third of all speci- 
mens of this fish were found to be infested but only two or three individuals 
were found on each fish. 

Cleidodiscus travassosi n. sp. 

(PI. 1, figs. 1-3). 

Description. — Body fusiform, 190 to 245 microns long by 75 to 85 microns 
wide; anterior end with several pairs of head organs. Haptor somewhat discoid, 
30 to 38 microns long b^ 50 to 56 microns wide, bearing 2 pairs of large 
hooks separated by bars, and 14 marginal booklets. Ventral hooks 20 microns 
long, dorsal hooks 17 microns long; marginal booklets about 6 microns long; 
ventral bar V-shaped, dorsal bar curved. Oral aperture ventral, about 35 microns 
from anterior end of body; pharynx globular, 20 microns in diameter; intestine 
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double, uniting posteriorly. Eyes present, 2 pairs, posterior pair larger. Genital 
aperture median, 55 to 75 microns from anterior end of body. Cirrus tubular, 
slender, lying in a three-turn corkscrew spiral; acessory piece apparently present, 
but the details of its structure not ascertainable in available material. Testis 
oval, occupying greater part of interiritestinal field posterior to middle of body. 
Ovary linguiform, ventral to testis. Vitelline follicles relative large, occupying 
greater part of lateral fields from level of posterior border of pharynx to slightly, 
beyond union of intestine. Vagina present, opening on left body inargiji in 
equatorial zone. Egg not observed. 

HOST : — Rhamdia rogersi (Regan). 

LOCATION: — Gills. 

DISTRIBUTION : — Costa Rica (San Pedro Montes de Oca). 

Cleidodiscus chavarrfai n. sp. 

(PI. 1, figs. 4-6). 

Description. — Body somewhat fusiform, 247 microns long by 80 microns 
wide; anterior end rounded, with several pairs of ‘head organs. Haptor somewhat 
discoid, 45 microns long by 72 microns wide, armed as in other species of genus. 
Ventral hooks 30 miorons long; dorsal hooks 26 microns long; booklets 15 
microns long; ventral bar straight, dorsal bar curved. Oral aperture ventral, 35 
microns from anterior end of body; pharynx globular, 20 microns in diameter. 
Intestine as in C. iravassosi. Eyes present, 2 pairs, usually consisting of scattered 
masses of pigment. Genital aperture median, 57 microns from anterior end of body. 
Cirrus tubular, slender, lying in a two-turn helical spiral; accessory piece con- 
sisting of two parts joined at their bases, the ■'right portion bifid and the left 
lx)rtion cornuate. Testis and female organs as in C. iravassosi. Eggs not observed. 

HOST : — Rhamdi a rogersi (Regan). 

LOCATION; — Gills. 

DISTRIBUTION. — Costa Rica (San Pedro Montes de Oca). 

Both Cleidodiscus iravassosi and C. chavarrlai were present in small 
numbers in the single specimen of fish examined. In general appearance both 
species are quite similar but may easily be differentiated from each other, as 
well as from other species in the genus, by the structure of the male copulatory 
organs and by the shape of the haptoral bars. 

Family CALCEOSTOMATIDAE (Parona & Perugia, 1890). 

Fridericianella ovicola Brandes, 1894. 

This species was described by Brandes (1894) from specimens collected 
by Dr. v. Ihering from the eggs of Arias commersonii from the Rio Grande 
do Sul, in Brazil. The male of this fish carries the eggs in its mouth until 
the emergence of the young, and this habit probably explains the occurrence 
of the parasites on the eggs; F. ovicola is in all probability a parasite of the 
mouth or gills of the fish. 
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Superfamily CAPSALOIDEA Price, 1936. 

Family ACANTHOCOTYLIDAE Price, 1936. 

Subfamily ACANTHOCOTYLINAE Monticelli, 1903. 

Lophocotyle cyclophora Braun, 1896. 

This species was described by Braun (1896), the material upon which 
it was based consisting of two specimens collected in 1892 at « Navarin, Puerto 
Toro, wahrscheinlich dor Ilaut einer Notothenia », by the Hamburg Magellan. 
Expedition. The specimens ai)parently were not in good condition as certain 
features of the worm ^ycre not well described. The general appearance, how- 
ever, indicates that the si)ecies is closely related to members of the genus 
Acanthocotyle. 

Family CAPSALIDAE Baird, 1853. 

Subfamily BENEDENUNAE Johnston, 1929. 

Benedeiiia heiidorffii (Linstow, 1889) Stiles & Hassall, 1908. 

(PL 2, figs. 1-2). 

Synonyms. — Phyllinc hcmJorffii Tunstow, 1889; EpibdeUa hendorffii (Lin- 
stow, 1889) Monticelli, 1891; E. (Phylline) hvndorffii (Linstow, 1889) Heath, 1902; 
E. (Benedenia) hendorffii (Linstow, 1889; Linstow, 1903; Bencdenia (Para- 
benedenia) hendorffii (Linstow, 1889) Johnston, 1929. 

Description. Body elliptical, 9 mm. long by 5 mm. wide. Anterior haptors 
s<^newhat ovoid, 1 mm. long by 0 795 mm. wide; posterior liaptor sucker- 
like, 2.7 mm. long by 3 mm. wide, surrounded by a delicate marginal membrane 
295 microns wide at anterior margin of haplor, narrower posteriorly; ventral 
surface of haplor smooth and armed with 3 pairs of hoo,ks and 14 marginal 
hooklets. Hooks of first pair somewhat spearhead-shaped, 480 microns long, 
striated longitudinally; hooks of second pair slender, curved, 630 microns long, 
posterior ends recurved; hooks of third pair slender, 150 microns long, ])oints 
fine and recurved; marginal hooklets 12 microns long. Oral aperture median, 
1.2 mm. from anterior end of body. Pharynx 850 microns long by 900 microns 
wide; esophagus very short; intestinal tract with numerous lateral and median 
diverticula. Eyes present, 2 jjuirs, antero-dorsal to pharynx. Common genital 
aperture at level of posterior margin of left anterior haptor. Cirrus pouch long 
and slender, its base to right of median line posterior to pharynx, enclosing 
large prostatic reservoir and muscular, finger-shaped cirrus. Testes globular, 
850 microns in diameter, eciuatorial. Ovary globular, 765 microns in diameter, 
median and immediately prelesticular. Vitelline follicles extending into cephalic 
lobe. Vagma slender, opening a short distance posterior to common genital 
aperture. Ootype immediately posl<*rior to cirrus pouch; metraterm slender. 
Egg not observed (157 microns wide, according to Linstow). 

HOST : — Coryphaena Iiippiirus Linn. 
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LOCATION: — Skin. 

DISTRIBUTION : — Chile and United States (Spokane, Washington). 

This species was originally described by von Lins tow (1889) from speci- 
mens collected at « Caleta buena, Chile » (lat. 19® 55’ S, long. 70® 9’ W). The 
above description is based on a single specimen (U. S. Nat. Miis., N,® 35,637)f 
collected by Dr. E. E. Wchr from an undetermined species of fish at Spokane, 
Washington. This specimen agrees in almost every detail with the description 
given by von Linstow and there appears to be no doubt that the species described 
here is the same as that described from Chile. 

B. hendorffii resembles in many respects a species described by Yamaguti 
(1934) as Epibdella seriolae (= B. seriolae (Yamaguti), n. comb.) from Japan. 
The two species may be distinguished, ho’wever, by the presence of a band 
of vitelline follicles betwieen the ovary and testes in B. seriolae, which is 
absent in D. hendorffii, and also by the shape of the hooks of the second pair 
which are more slender and not as curved in B. hendorffii as in B. seriolae. 

Subfamily CAPSALINAE Johnston, 1929. 

Capsala laevis (Vcrrill, 1874) Johnston, 1929. 

(PI. 2, figs. 3-7). 

Si/nonijms. — Tristoma laeve Verrill, 1874; T. histiophori Bell, 1891; T. 
laeve var. armata Goto, 1899. 

Description. — Body almost circular, about 11 mm. in diameter; dorsal 
surface convex and smooth except for a single row of 3- to 4-cuspid spines 
38 microns long by 20 microns wide near lateral margins of body; ventral sur- 
face concave and covered with numerous conical papilliform projections. An- 
terior haplors circular, concave, about 2 mm. in diameter, with small papilliform 
projections in depth of cavity. Posterior haptor disc-like, about 3.4 mm. in dia- 
meter, surrounded by festooned marginal membrane 170 microns wide; ventral 
surface with irregularly distributed papilliform projections; central area an ir- 
regular hejjtagon with 7 ridges radiating from it as in other capsalids; hook« 
slightly curved, 510 microns long; marginal booklets 14 in numlxjr, 19 microns 
long. Oral aperture median, near level of posterior margins of anterior haptors; 
pharynx constricted 1.1 mm. by 1.5 mm.; intestine as in other capsalids. Eyes 
present, 2 pairs, antero-dorsal to pharynx. Genital aperture immediately posterior 
to distal margin of left anterior haptor. Cirrus pouch club-shaped, its base 
to right of median line immediately posterior to base of pharynx; cirrus covered 
witfh small, oval, wart-like elevations when everted. Testes very numerous, oc- 
cupying interintestinal field and extending into extra-intestinal field beyond limits 
of lateral longitudinal nerves. Ovary lobulate, about 1.2 mm. long by 1.7 mm., 
wide, median, about 1 mm. posterior to base of pharynx. Vitelline follicles 
occupying greater part of body and extending into cephalic lobe. Vagina slender, 
opening about 900 microns postero-median of genital ai>erlure. Ootype ovoid, 
immediately p)osterior to cirrus pouch. Egg quadrangular, 84 microns wide, 
with 2 lateral processes 38 microns long and a posterior process 100 microns 
long. 
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HOST: — « Dorado », probably Coryphaena hippurus Linn. 

LOCATION : -- Not given. 

DISTRIBUTION: — Brazil (Ilha Victoria, SSo Paulo). 

Capsala laevis (syn. Tristoma laeve) was originally described by Verrill 
(1875) from specimens collected from Tetrapturus imperator at Block Island.< 
This description w,as very inadequate as was the illustration published later 
by him (Verrill, 1885). In 1891, Bell described as Tristoma hisfiophori a species 
based ojn specimens collected by Mr. F. Day from Histiophorus brevirostris at; 
Madras, and Goto (1894) described as Tristoma ovale a species from the mouth 
cavity of H. orientate, H. sp., and ? Cybium sp., from Japan. In the description 
of T. ovale, Goto pointed out that his species might eventually prove identical 
with T. histiophori Bell, ajid Setti (1899), after examining specimens of Bell’s 
species, concluded that T. ovale Goto, T. histiophori Bell, and T. laeve Verrill 
were synonymous. This conclusion also was arrived at independently by Goto 
(1899) after an examination of specimens of T. laeve and T. histiophori. In 
vic{>\' of the fact that dorsal marginal spines were totally absent from the 
specimens of T. ovale and present on T. laeve and T. histiophori. Goto proposed 
to recognize two varieties of T. laeve, namhig the form represented by his T. 
ovale a.s « var, inermis > and that represented by T. laeve as « var, armata 
In spite of the fact thiat T. ovale and T. laeve are almost identical 
except for the absence in the former of dorsal marginal spines (« chitinous 
bodies v), the present writer is of the opinion that the presence or absence 
of these spines are of specific value and proposes to retain Goto’s form as a 
distinct species, Capsala ovale (Goto) n. comb. 

The present description of Capsala laevis is based upon three specimens 
in the U. S. National Museum (N.o 18871) labelled « 974 Itha (sic) Victoria, Staat 
S. Paulo, 1906, Fr, Giuither, Parasit Meerfische ’Dorado’ ». These specimens 
have been carefully compared with a specimen (U. S. N. M., N.o 7179, label- 
led «type») of C. laevis (Verrill) and the writer is convinced that, in spite 
of the fact that the specimens from Brazil are slightly larger than the Block 
Island specimen, the two forms are identical. 

Capsala poeyi (Vigueras, 1935), n. comb. 

(PI. 2, figs. 8-10). 

Synonym. — Tristomum poeyi Vigueras, 1935. 

Description. — Body slightly oval to almost circular in outline, 10 to 
12 mm. long by 8 to 10 mm. wide; dorsal surface convex, with single row 
of 1-3-cuspid spines near lateral margins (60 to 65 spines on each side); ventral 
surface concave, smooth. Anterior haptors circular, concave, 1.9 to 2 mm. in 
diameter. Posterior haptor similar to that in other capsalids, 3 to 3.1 mm. in 
diameter; ventral surface with numerous radiating ro^ws of papillae; hooks slight- 
ly curved 500 to 670 microns long; marginal booklets 14 in number, about 
20 microns long. Pharynx constricted 0.88 to 1.1 mm. by 0.96 to 1.3 mm.; digestive 
system as in other sj^ecies of genus. Eyes present, 2 pairs, antero-dorsal to 
pharynx. Genital aperture sinistral, about 0.96 to 1.4 mm. from lateral margin. 
Cirrus pouch 1.5 to 2 mm. long, situated as in C. laevis. Testes very niunerous, 
extending slightly beyond limits of lateral longitudinal nerves. Ovary lobulated« 
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0. 96. long by 1 to 1.4 mm. woije. Vitellaria distributed as in C. laevis. Vagina 
slender, opening near genital aperture. 06tyi>e oval, immediately, posterior to* 
cirrus pouch. Egg not observed. 

HOST: — Makaira ampla (Poey). 

LOCATION : — Skin. 

DISTRIBUTION : — Cuba (Havana). 

This species was proi>osed by Vigiieras (1935) and, except for failure 
to mention the presence of the dorsal marginal spines and the marginal hooklet:| 
of the posterior haptor, the description was very complete. The description 
given alx)ve is basexl ui>on a part of the cotype specimens which Professor 
Vigiieras very generously donated to the Helminthological collection of the U. S. 
National Museum. 

Capsala poeyi is closely related to Capsala laevis (Verrill) from which 
it differs as follows: Posterior haptor smaller in relation to body size; ventral 
surface of posterior haptor covered with radiating rows of papillae instead 
of irregularly arranged papillae; ventral surface of body smooth instead of. 
beai-ing prominent papillae; and vaginal orifice close to common genital aperture 
instead of some distance ix)stero-median as in C. laevis. 

Ill placing this species in the genus Tristorniini, Vigiieras was apparently 
imaware of Johnston’s (1929) paper in which he traced the synonimy of certain 
of the tristomatid genera and concluded that the genus Tristorna Cuvier, 1817, 
was a synonym of Capsala Bose, 1811. In revicKving the species of tristomes 
the writer (Price, 1936) proposed to retain both Capsala Bose and Tristoma 
Cuvier as valid genera and added a third genus, Capsaloides, for certain species 
sho\\*ing essential differences from the types of both of the older genera. In 
spile of considerable similarity between these genera, the groups arc quite distinct 
and may easily be separated by the following key: 

1. Pharynx with constriction; testes usually, if not always, 

extending into exlrainteslinal fields Capsala Bose. 

Pharynx without constriction; testes confined to inter- 

intestinal field 2. 

2. Distal rays of posterior haptor bifid; haptoral hooks with 
claw-like tips; dorsal marginal spines crown-shaped, in 

single longitudinal row Capsaloides Price. 

Distal rays of posterior haptor not Iiifid; haptoral hooks 
without claw-like tips; dorsal marginal spines, when present, 
not crown-like, in numerous short transverse rows Tristoma Cuvier. 

These genera contain the following species; 

Capsala Bose, 1811: C. martinieri Bose [type, probably identical with C. 
rnolae (E. Blanchard)]; C. biparasitica (Goto); C. foliacea (Goto); C. inlerrupta 
(Monticelli) ; C. katsuwona (Ishii); C. laevis (Verrill); C. magrona (Ishii); C. 
megacotyle (Linstaw); C. nozawae (Goto); C. onchidiocotyle (Setti); C. ovale 
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(Goto); C. pelamydls (Taschenberg); C. poeyi (Vigueras); and possibly also 
C. squall (E. Blanchard), which is at present unrecognizable. 

Capsaloides Price, 1936: C, cornutum (Verrill) (type); C. sinuatum (Goto); 
and C. perugiai (Setti). 

Tristoma Cuvier, 1817; T. coccineum Cuvier (= T. papillosum Diesing 
(type) ; T. integrum Diesing (= T. coccineum of authors) ; T. leuenseni Monti- 
celli; and T. uncinatum Monticelli. 
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Plate 1 

Figs. 1-3 — Cleidodiscus travassosi. 1, Large haploral hooks (A — hook of ventral 
pair, B — hook of dorsal pair); 2, haptoral bars (A — ventral bar, 
B — dorsal bar) ; 3, cirrus. 

Figs. i-G — Cleidodiscus chavarrlai. 4, Large haptoral hooks (A— hook of ventral 
pair, B — hook of dorsal pair) ; 5, haptoral bars (A — ventral bar, 
B — dorsal bar) ; 6, cirrus and accessory piece. 

(Figures drawn to same scale). 




Plate 2 

Figs. 1-2— Be nedenia Iwndorffii. 1, Complele worm, ventral view; 2, liaptoral 
hooks (A — hook of first pair, h — hook of second pair, C — hook 
of third pair). 

Figs. '^-1 ~ Capsala laevis. 3, Complete worm, ventral view; 4, dorsal marginal 
spines; 5, portion of ventral surface showing distribution of papillae; 
6, haptoral hook; 7, cirrus. 

Figs. 8-10 — C'apsala poeyi, 8, Complete worm, ventral view; 9, dorsal marginal 
spine; 10, haptoral hook. 





Terceira Contribui^do para o Conhecimento Micros- 
copico dos residues fecaes de Origem Alimentar 

R. dl Prfmio 

Faculdade de Medlclaa de Porto Alegre, Rio Grande do SnI — Brasil 
[Com 8 figuras no texto] 


Esla conlribui^ao, como as anteriores, visa o reconhecimento tlos re- 
sidues fecaes de origem alimentar, ap6s regimens esj>eciaes. Os desenhos re- 
presentam exclusivamente os elementos observados nas fezes. 

ACELGA 

Beta vulgaris Linn. 

Os residues da acelga apresentani-se, principalmente, sob dois aspectos. 
Uns pertencem ao parenchyma, constituido de ccllulas irregularmente polygo- 
naes, alongadas oii arredondadas, dc protoplasma hyaline, homogeneo ou, en- 
tao, com granula^Qes geralmentc disposlas no centre ou em faixa, seguindo 
o seu grande eixo. Tcm, como dimensOes medias, 75 micra de comprimento 
e 35 micra de largura (fig. 1). 



Oulros prov^m da parte externa *da epiderme, formada de cellulas poly- 
gon aes, com algumas varia^Oes quanto d forma e dimensCes, contiguas, tendo, 
em media, 60 micra de comprimento e 30 micra de largura (fig. 2). 
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Os estoinatos, perfeitamcnte ovacs, sem dirccpSo geral iiniforme, com- 
prehendidos entre Ires a quatro cellulas, tcm, como medias, 30 micra de com- 
primcnto e 20 micra dc largura. 


REPOLHO 

Brassica oleracea capitata 

A16m de outros elementos qiie enlram na constiliiicao geral dos vcgc- 
tacs, sem maior significa^ilo diagnoslica, eiicontram-se iias fezes, como resi- 
dues do repolho, grandes cellulas ovacs on polygoiiacs, de protoplasma hyalino, 
limitado por uma meipiyrajia dclgada, com dimeiisoes medias de 1 44 micra 
do comprimciito e 70 micra dc largura (fig. 3). 



Oulro residue eiicontrado e reprcsenlado pelj^epiderme das folhas, for- 
mada de cellulas polygonaes tciido dimensOes medias dc 50 micra de com- 
primcnlo c 30 micra de largura, com eslomatos siluados entre 3 a 4 cel- 
lulas, sem direc^ao determinada, apreseiitando fenda central arredoiidada, sy- 
Imetricamente ligada aos polos c diniensocs medias de 20 micra de compri- 
mento por 18 micra de largura (fig. 4). 

INIIAME 

Colocasia antiquarum Schott. 

« 

Os residues da parte central do inhamc dc maior importancia, al^m 
de outros elementos nSio caracteristicos, silo constituidos de grandes cellulas 
ovaes ou arredondadas, com dimensOes medias de 80 micra de comprimenta 
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e 60 micra de largura, de protoplasma hyalino ou granuloso, graimla^Oes essas 
reunidas ou disseminadas (fig. 6). 



Fig. 5 Fig. 6 

LENTILIIA 

Lens esculenta Moench. 


As cellulas do parenchyma nutrilivo siio polygonaes, algumas irregulares, 
geralmente aloiigadas, ovaes ou arrcdo?idadas com as dimensOes medias do 
100 micra dc comi)rimento por 70 micra de largura, de paredes poiico es' 
pessas e aspecto geral semelliaiitc as cellulas correspondentes ao feijilo conir 
mum. O colorido varia do pardo cscuro, amarellado ou, entilo, completamente 
descorado, depeiidendo essas modificayOes e outras dos di versos phenomeiios. 
quo occorrem no tiilx) digeslivo (fig. ,5). 

ROMA 

Punica granatiim L. 

A roma fornece poucos residuos, como consequencia da constiluigao da 
parte comestivel. Podem, ser enconlrados fragmciitos da pellicula das semem 
les, coiistituida de cellulas irregularmente polygonaes, com limiles rectos ou 
pouco curves, de protoplasma homogeneo, sem grandes caracteristicas, tendo, 
oomo dimensOes medias, 140 micra de comprimento e 120 micra de largura 
(fig. 7). 

CASTANIIA DO PARA 
Bertholettia cxcelsa Humb. & Bomp. 

Como residuos da castanha do Para encontrados nas Mzes, sSo frag- 
mentos pequenos da pellicula que a envolve, de cor amarellada ou parda, 
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mais ou menos escura, e que pela sua constitui^ao cellulosica resiste melhor 
a ac^ao dos succos digestives (fig. 8). 



Da parte comestivel, fragmeiitos de dimensOes variaveis, quando nao sof- 
frem a desagrega^ao, prmcipalmcnte nos casos anorniaes ou de perturba^des 
digestivas, como demonstra^ao da sua constiluigao, apparccem numcrosas got- 
ticulas de gordura. 


Sobre um novo typo de Heterakinae 
Railliet & Henry, 1912 

(Nematoda: Subuluroidea) 

M. Cavalcanti Proen^a 

InsHtuto Oswaldo Cruz, Rio de Janeiro - Brasil 

[Com 1 estampa] 


No presente artigo descrevemos um interessante nematodeo que deve 
coustituir um novo genero da sub-familia Heterakinae Railliet & Henry, 1912, 
colhido pelo Prof. Lauro Travassos, em 1916, no intestino grosso de Dasypus 
sexcinctus L., proveniente de Angra dos Reis, Estado do Rio (Brasil), e pos- 
t6riormente, em 1921, do intestino grosso dc Tains novemcinctus L., proveniente 
de Lassance, Estado de Minas Geraes (Brasil). 

Denoininamol-o de Lauroia iravassosi n. g., n. sp., em homenagem ao 
nosso Mestre, Prof. Lauro Travassos. 

Lauroia n. g. 

Heterakinae. Corpo com cuticula estriada transversalmente. Exlremidade 
cephalica com dilata^tlo cuticular que forma 3 placas correspondentes aos la- 
bios. Azas lateraes presentes. Bocca com 3 labios. Vestibulo presente. Esophago 
com bulbo posterior. Papillas cervicacs auscntes. Annel nervoso ao nivel do 
fim do ter^o anterior do esophago e p6ro excretor ao nivel do ineio do eso- 
phago. Femeas didelphas, amphidelphas, com vulva pouco saliente, situada no- 
tergo anterior do corpo, Oviparos. Ovos ellipsoides, regulares, nSo embryonados 
no utero. Cauda subulada. Machos sem azas caudaes e desprovidos de ventosa. 
Papillas caudaes presentes, em pequcno numero. Espiculos iguaes. Gubernaculo 
ausente. Parasites de Edentata. 

ESPECIE TYPO ; — Lauroia travassosi n. sp. 

Lauroia Iravassosi n. sp. 

Comprimento : — Machos 7,5 a 7,8 mm. ; femeas 8,3 a 8,8 mm. 

Largura maxima : — Machos 0,3 a 0,4 mm. ; femeas 0,3 a 0,5 mm. 

Corpo com cuticula estriada transversalmente. Bocca com 3 labios bem 
desenvolvidos, sub-iguaes. Extremidade cephalica com dilata^do cuticular for- 
mando 3 placas correspondentes aos labios. Para traz das placas se exteudem 
2 azas lateraes estreitas que lerminam a 1,8 a 2,2 mm. da extremidade pos- 
terior em ambos os sexos. Esophago delgado, com 0,82 a 0,86 mm. de com- 
primento nos machos e 0,89 a 0,93 mm. nas femeas, por 0,024 a 0,028 mnv 
de largura naquelles e 0,024 a 0,026 mm. nestas. Apresenta em sua parlCi 
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anterior utn vestibule que inede 0,09 a 0,1 mm. de comprimento nos machos 
e 0,1 a 0,11 mm. nas femeas, e posteriormente um bulbo que mede 0,12 
a 0,129 mm. de diametro nos machos e 0,13 a 0,14 mm. nas femeas. P6ro 
excretor situado a 0,4 a 0,5 mm. da extremidade anterior em ambos os sexos, 
abaixo do annel nervoso, que fica distante delle de 0,12 a 0,14 mm. nos mar 
chos e 0,16 a 0,2 mm. nas femeas. Papillas cervicaes ausentes. 

Femeas didelphas, amphidelphas, com vulva pouco saliente situada a 
2,4 a 2,5 mm. da extremidade anterior. Vagina e ovejector sem nada de ca- 
racterislico. Ovos ellypticos regulares, nao embryonados no utero, medindo 0,064 
mm. de comprimento por 0,049 mm. de largura. Anus situado a 0,095 a 0,1 
mm. da extremidade posterior, que 6 subulada. 

Machos de cauda conica, afilando gradativamente e terminada por um 
curto appendice de 0,64 a 0,72 mm. de comprimento. Azas caudaes ausentes. 
Ventosa ausente.’ Espiculos iguacs, bem chitinisados, afilando gradativamente para 
a extremidade distal, terminados em ponta fina, e medindo 0,44 a 0,46 mm. 
de comprimento ppr 0,032 a 0,035 mm. de largura na base. -Gubernaculo ausente. 
Sobre a face ventral se notam a abertura cloacal, situada a 0,14 a 0,15 mm. 
da extremidade posterior, e 5 pares de papillas, assim distribuidos : 1 par pre- 
cloacal, sub-mediano; e 4 pares post-cloacaes, dos quaes 1 sub-mediano muito 
proximo da cloaca e ao lado de uma emineiicia mediana existente logo ap6s 
o orificio cloacal, 1 par sub-mediano para traz desta eminencia, e aiuda, 2 
pares marginaes muito posteriores, junto A origem do appendice caudal. 

HABITAT: — Intestine grosso de Dasypus sexcinctus L. (hospedador typo) 
c Tatus novemcinctus L. 

PROVENIENCIA: — Angra dos Reis,., Estado do Rio c Lassance, Estado 
de Minas Geraes — Brasil. 

Typos e cotypos depositados na collec^So helminthologica do Institute 
Oswaldo Cruz. 

Este novo gencro se approxima de Aspidodera Railliet & Henry, 1912, 
do qual se differencia pelas formacOes cephalicas, pela situac^o mais anterior 
da vulva, pela auseiicia de ventosa caudal nos machos e pela ausencia de 
gubernaculo. 


Esiampa 1 

Lauroia iravassosi n. g., n. sp. 

Fig. 1 — Extremidade anterior, vista lateral. 

Fig. 2 — Extremidade cephalica, vista dorsal. 

Fig. 3 — Extremidade cephalica, vista ventral. 

Fig. 4 — Extremidade posterior do macho, de perfil. 

Fig. 5 — Extremidade posterior do macho, de face. 






On Three Species of Filariid Nematodes from Sloths 

J. H. Sandground 

Museum of Comparative Zoology, Harvard University, Cambridge, Mass. — U. S. A. 

[With 2 plates] 


In the latter half of the last century when genera were endowed with 
the vaguest and broadest of definitions, several species of nematodes founds 
in sloths were described under the titles: Spiroptera and Filaria. Some of 
these, parasites of the alimentary tract, have in more recent limes been re- 
cognized as belonging to spiruroid genera such as Phijsocephafus. Ho-wever, 
there have remained unallocated in the modern taxonomic system, two species 
which occurred in locations more peculiar to members of the family Filariidae. 
These parasites were collected in Brazil by the famous explorer-naturalist Nat- 
terer, and were described by Molin. The first of these, Filaria incrassata Molin, 
1858 was described from two hosts: the coati, Nasua socialis and the three-toed 
sloth, Bradijpiis tridacUjhis. From a survey of the literature it appears that this 
species was not recorded again until a member of the Hamilton Rice Seventh 
Expedition to the Amazon found several female specimens of a filariid beneath 
the pleura of B. tridaclijlus. One of these female worms was sent by Strong 
(1926; to the late Doctor B. H. Ransom and was identified as F. incrassata. 
In view of absence of males in this material and the shortcomings of Molin’s 
description which was not supplemented by any drawings, it is difficult to 
imagine on what criteria, other than the circumstances of its occurrence, the 
species could be so definitely identified. 

A second species of Filariid, found on the digital tendons of Choelopus 
(formerly Brady pus) didactylus was described by Molin (1860) under the title 
Spiroptera spiralis. From the fool pads of Brady pus ciiculliger (synonym of 
B. tridactylus) presumably the same Spiroptera spiralis was next recorded by 
V. Linstow (1879) who, with greater taxonomic insight, referred the species 
to the pseudogenus Filaria and who supplemented his brief description with 
a schematic drawing of the male tail. Molin’s type specimens were apparently, 
re-examined by v. Drasche (1883) and by Slossich (1898), but neither of these 
authors added anything significant to the previous descriptions. Stossich sum- 
marily transferred the species to the genus 0.ryspirura. The nomenclatural vicis- 
situdes of the species underwent one further change at the hands of Railliet & 
Henry (1910) who, in reviving Diesing’s genus Onchocerca, suggested the in- 
clusion of F. spiralis apparently without having examined actual specimens. 
Later Railliet (1916), without comment on the matter, included F. spiralis as 
a probable representative of the genus Oxyspinira. Consequently we find tho 
species listed twice with a mark of interrogation under the genera Oxyspirura 
and Onchocerca in Yorke & Mapleslone’s monograph on « The Nematode Parasites 
of Vertebrates*. 
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Having devoted considerable atlenlion to the taxonomic relations of the 
various species of Onchocerca and allied genera (Sandground 1931 and 1936), 1 
have had a sustained interest in the status of the presumptive O. spiralis. Henc^ 
J feel greatly indebted to my colleague Doctor Joseph Bcqiiaert who provided 
an o])i>orlunity of studying a series of excellently preserved filariids which he 
had collected from the subcutaneous tissues of Choelopiis diciactyliis, the host 
having been taken in the Republic of Colombia (Locality: near Villaviceneio, 
Department Meta). On examination. Dr. Requaert’s collection was found to be 
comprize<l of t\NX) species, easily distinguished by differences in the ciiticular 
ornamentation and the general body proportions. Neither of these species could 
be identified with the specimen which had been iilentified in Ransom’s laboratory 
as /'’. incrassata. Wliich of our species l>elonged to Molin’s O. spiralisl As 
might be e.xpectcd the original descriptions, couched in obsolete terms, were 
more confusing than helpful in answering this question, and it soon l>ecame 
evident that no reliable solution to the problem could be elicited without rcr- 
course to the types of Molin’s species. Fortunately these are still preserved 
in the Naturhistorischc Museum in Vienna and through the courtesy of the 
curator, Dr. Maximilian Holly, I was privileged to examine the type material 
of Filaria incrassata and F. spiralis. 

From my study of specimens it is now certain that sloths are parasitiz- 
ed by at least three very distinct species of filariids, one of which I findl 
to be new to science and all of which belong to different genera. 'Fheir descrip- 
tions follow: — 


Dirofilaria incrassata Molin, 1858; Mihi 

SYNONYM: — FzVur/a incra.ssala Molin, 1858. 

HOST : - Frady pus tridactylus 't Xasiia narica). 

LOCALITY :— Barra do Rio Negro i^Manaos), Brazil. 

The type si>ecimen.s iqK)n which this description is based consists of 
two males and several females, whose measurements (in millimeters) are tabulat- 
ed below' : — 



Male 

Female 

Length 

35-43 

90-110 

Maximum width 

0.22 

0.43 

Nerve ring from anterior end 

0.23 

0.21 

Length of oesophagus 

0.96 

1.49 

Length of tail 

0.56 

0.75 

Length of left spicule 

0.55 

— 

Length of right spicule 

0.13 


Vulva from anterior end 

— 

2.05 


These are relatively narrow worms with cuticle apparently devoid of 
transverse slriatioiis even under high magnification. Characteristic of the genus, 
the head is without teeth, lips or other cuticular prominences’; cephalic papil- 
lae and amphids are minute and barely perceptible. The female is viviparous. 
The vulva is situated some distance behind the simple oesophagus and is 
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difficult to locate because its position is not marked by a tumescence of its Ups. 
lA the male the caudal extremity (PI. 2, fig. 1) is fairly straight. Caudal alae are 
well developed, lieing supported on each side by 6 prcanal clavate papillae, 1 
par-anal and 2 or 3 post-anal papillae. These papillae diminish in size from' 
before baokward. The spicules arc poorly cuticularized and hence difficult to 
measure accurately unless the terminal flagellar portion of the left spicule is 
partially exserted. 

« Filaria » incrassata is a typical member of the genus Dirofilaria as de- 
fined by RaillicL & Henry. Although the pre-anal caudal papillae are often 
asymmetrically disix)scd and may vary in number from four to five pairs, 
D. incrassata appears to be the only species in the genus in which there arc 
constantly six pairs of prcanal papillae in addition to three posterior pairs. 

Dipctalonciiia spiralis (Molin, 1860) Mihi. 

SYNONYMS:- .Vp/ro/j/ern spiralis Molin, 1860; Filaria spiralis v. Linstow, 
1879; Filaria spiralis v. Drasche, 1883; Oxijspirura spiralis Stossich, 1898; On- 
chocerca spiralis Uailliet & Henry, 1910; Oxijspirura spiralis Haillict, 1916. 

HOSTS: - Choelopiis didaclijliis (Colombia) and nradijpns tridactijhis 
(Brazil). 

The following description is based on eleven female specimens from 
Choi lopus : Length 34-16 mm. Width in mid-body averages 0.5 mm. Both anterior- 
ly and posteriorly the body is sharply altenualed (PI. 1, fig. 1). Cuticle thin and, 
Iransparent, with fine transverse strialion (see PI. 1, fig. 2). In addition to the 

u. sual amphids, there are four pairs of cephalic papillae in the median-dorsal 
and median-ventral positions; of these the external ring of papillae project 
prominently. Mouth opening round, enclosed in a quadrilateral framework (PI. 
2, fig 2). This frame is a subcuticular structure and is presumably to be 
hoinologizcd with the elevated cephalic shield which is more conspicuous in 
certain species of this genus than in others. A very shallow buccal cavity 
opens into a rather slender oesophagus, 1.05 to 1.2 mm. long and seemingly 
not differentiated into anterior and posterior portions. Nerve ring 0.24 mm. 
from anterior end. Cervical i)apinae not observed. The narrow intestine com- 
mences as a pyriform dilation and is swollen into a rectal chamber at the 
other extremity. Tail averages 0.27 mm. in length; at its bluntly rounded tip 
are a pair of minute sub-lateral papillae. The posteriorly directed vagina is 
muscular throughout its length (0.4 mm.) and presents a bulbous enlargement 
as it opens at the salient vulva which is located about 0.6 mm. from the head. 
Ovaries extend to within a short distance of the anus. Microfilaria without a 
sheath. 

Of the original seventeen specimens (including one male) upon which 
Molin states that his description was based, the material conserved in the 
Naturhistorische Museum in Vienna now consists of only 15 female worms. 
These are identical with the si^eciniens described above from Choelopus. In 
the absence of male specimens, the identification of the majority of Fllariid 
genera is fraught with uncertainty. To some extent this uncertainty must apply 

al. so to the species under consideration. But, aside from - commensural relation- 
ships, we find that hi no features do the females here described depart from 
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the descriptions that have been presented for such species as D. roemeri (v. 
Lins to w) or D. spelaea (Leidy). Because they show no character which is 
incompatible with their being assigned to the genus Dipetalonema I have made 
this provisional designation. 


From Molin’s brief account of F. spiralis in which a dense strialion of 
the body is described, it would be thought that the description applied more 
appropriately to the next species which we are to consider than to Dipeialo^ 
nema spiralis as identified by the type specimen. This is .simply an illustra- 
tion of the danger of interpreting some of the relative terms used in the 
older descriptions in establishing the status of parasitic nematodes. So fan 
as we can tell the species now to be described has not previously been re-, 
corded*, and we take particular pleasure in naming it after is distinguished 
collector. To accommodate it in the modern taxonomic scheme, we find it 
necessary to create the new genus, Bostrichodera. 

Bostrichodera bequaerti gen. et sp. nov. 

Following arc the principal dimensions of the organs in millimeters, 
based on the examiiialioii of 4 male and 19 female sijecimens: — 



Male 

Female 

Length 

28-30 

57-61 

Maximum breadth 

0.29—0.30 

0.50 0.53 

Oesophagus muscular part 

0.56—0.61 

0.65 0.75 

Oesophagus glandular part 

1.40-1.37 

1.55-1.75 

Length of tail 

0.17-0.18 

0.27 0.28 

Spicule left 

0.44—0.49 

— 

Spicule right 

Vulva from anterior end 

0.10—0.11 

1.58-1.67 


Description. — Filiform worms of relatively uniform width. There is a 
more marked attenuation of the body posteriorly than anteriorly. Cuticle fairly 
thick and as coarsely striated in the anterior and posterior parts of the body, 
as in the middle. There is no evident difference in the cuticular ornamentation 
between the male and female. The broad striae take the form of bands, about 
16 microns apart in the mid-body, and interrupted in the lateral fields so as 
to give a spiral appearance. This illusory appearance is produced by the de- 
flection of the individual striae as they approach the lateral fields (PI. 1, 
fig. 3). On examining the surface of the cuticle in certain regions of the body 
and more particularly in the male worms, one finds rows of lenticular eleva- 
tions in the spaces between the striae (PI. 2, fig. 4). These are only observed 

under the oil-immersion objectives. They are probably homologous with the 
rod-like cuticular thickenings described by Li (1933) in Paronchocerca bam- 

busicola (Li) Peters, and appear to be of the same nature as the verrucous 


• The sheathless Microftlaria kerandeli Brimont, 1909, from Bradypus Mdaciylus cannot as yet be 
correlated with the adult parent worm. 
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structures that ornament the caudal venter of the male in several genera of 
the Spiruridae, e. g. Physaloptera. 

The anterior extremity is biunlly conical and is provided with four 
pairs of cephalic papillae which, together with the amphids, are arranged in 
a form identical with that of many other filariid genera such as Dirofilaria, 
Hastospiculiim, Onchocerca, etc. Mouth, with circular, depressed rim, opens by 
way of a very shallow buccal vestibule into the well-developed muscular oeso- 
phagus. This anterior part of the oesophagus is encircled near its middle by 
the nerve ring and is much narro^\xjr than the opaque, glandular part of 
the oesophagus. A papilliform valve controls the opening into the lumen of 
the relatively thin walled, sinuous and narrow intestine. Internally, in the 
region immediately behind the head, on either side of the beginning of the 
oesophagus are two granular structures. These show very plainly in IM. 1, 
fig. 3. Comparable structures are to be seen in many filariid species and are 
probably similar in nature to the bodies described as « pigmented spots '> in 
von Linstow’s account of Filaria spiralis. I interpret these structures to be 
amphidial glands, for they are connected to the surface by fine ducts on 
nerve strands. 

The body of the female commences to taper about 10 mm. in front 
of the anus. The tail (PI. 2, fig. 5) is digitiform with very minute sublateral 
papillae (probably external phasmids) near its Up. Vulva slightly salient, situated 
near the middle of the glandular oesophagus. There is a well-developed, muscular 
pars ejaculalrix at the proximal end of the vagina. Opisthodelphous. Vivi- 
parous, microfilaria, teased from the uteri measure in glycerine al)out 330 
microns long and approximately 12 microns in greatest width, unsheathed, 
wit’-h truncated conoid head and subulate, vcntrally flexed tail. 

The body of the male is not as straigth as the female and the posterior 
part is tightly wound in a coil of two to four turns. Con.sequently, without 
culling the specimen it is difficult to secure a good ventral view of the tail. 
Well developed caudal alae, about 40 microns wide at the anal level, extend 
from a level some 270 microns in front of the anus. Supporting the alae are 
four pairs of large claviform prcanal papillae, equidistantly spaced and diminish- 
ing in size from in front backwards. Poslanally there are four or five pairs 
of smaller papillae, arranged at decreasing intervals. In addition to the afore- 
mentioned, there are a number of minute sessile papillae near the midline. 
Of these, three are arranged on the anterior edge of the cloaca and there is 
a symmetrical pair just behind this opening. In general form (PI. 2, fig. 5) 
the spicules resemble those of various species of Onchocerca, but the lines 
of heavy cuticularizalion arc, I think, gencrically different. By reference to the 
more minute details of structure, I believe the spicules show features of good 
differential value, though these are difficult to express in words. 

GENERIC RELATIONS 

As a principle it is well recognized that the evolutio,u of parasitism is 
accompanied by structural regression or a loss of differentiation. As a result,' 
the relationship between diverse members of a group is often obscured and 
classification is rendered difficult. This particularly applies to the Filaroidea 
for which no system of classification thus far devised has proved adequate. 
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Si)ecial dissalisfaclion has been directed against the use of cuticular ornamentation 
as a phylogcnetically significant character. The subfamilj^ Loainae Yorke & 
Maplestonc, 102h, based upon such a cuticular character has been suppressed 
by all subsequent essayists, and only a few have not forthright rejected the group, 
Onchocercinae Lcip^cr, Itlll. Of the four genera that have been brought togethen 
in the latter subfamily, there is apparently sufficient evidence to support the 
contention that Onchocerca and Elaeophora arc closely related, but it is doubt- 
ful whether any ecfually strong case could be made out for linldng up with 
them the genera Onchocercella and Paronchocerca. Although it is convenient for 
the present to associate these four genera, it must be recognized that they 
have no precise common denominator and that the subfamily is, in all pro- 
bability, artificial. 

The coarse striation of the cuticle is a striking feature of the species 
described above and an affinity with Onchocerca is immediately suggested there- 
by. If the ]nirj)osc of assigning a generic title were simply to facilitate subsequent 
identification, the species hetpiaerti could be included in Onchocerca by broaden^- 
ing the generic definition along the lines suggested by Wehr Sc Dikmans (1935). 
Ikit, aside from the emendation that the.se authors have submitted being in- 
accurate in one or two particulars, its acceptance would threaten the integrity 
of several well established genera in the family, and for this we have no warrant 
at present. « Onchocerca » cervipedis^ of which I have examined several speci- 
mens, is admittedly very similar to O. (jutturosa Neumann from which it dif- 
fers mainly in having a finely and uniformly striated cuticle. Hut the impasse 
created by including it in the genus is such that the authors would, in my 
opinion, have better served the goal of taxonomy had they erected a sub- 
genus, or made some other nomenclatural disposition of their species. 

Although we cannot avoid reference to the peculiar anniilations of the 
cuticle as the outstanding character of species of Onchocerca^ it does not neces- 
sarily follow that the character is generically restricted. In fact a comparable 
ornamentation of the cuticle in such unrelated species as HastospicnJnm oncho- 
cerciim Chitwootl, 1932, and the incompletely described « Pihiria » cintjnla v. 
Linstow, 1902 (^cf. Krecker, 191G; indicates that it is an adaptive feature, 
sometimes of no more than .sj)ecific significance. 

It thus becomes apparent that a modified type of cuticular annulation 
can only serve for the recognition of a species of Onchocerca providing it is 
coupled with other compatible characters. Failing to appreciate this, fJ ^1933) 
described an avian parasite, O. bambusicola which Peters (1930') transferred to 
the new genus Paronchocerca. If, now, we should assign the species bequaerti 
to Onchocerca, wc should again be di.srupling the natural homogeneity of a 
genus whose accepted species are so similar in appearance that, for the most 
part, they can only be separated on commensural data. The species bequaerti 
differs conspicuously from all of these in special particuliarities of the aimula- 
tion, a lesser disparity between the size of the two sexes, the proportions of 
its various organs, and the highly developed caudal alae and papillae in the 
male. In consequence of these and other differences, I propose a new genus, 
lioslriclwdera, which, being moiiotypic, is provisionally defined in the follow- 
ing terms: lielatively robust filariids, with thick, coarsely annnlated cuticle in 
both sexes. Females not more than three or four times the length of the male. 
Fight cephalic papillae arranged in two rings. Oesophagus of substantial build. 
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conspicuously divided into a narrow muscular and wider ylandular portions. 
Male with well developed caudal alae and four pairs of large claoiform pr canal 
papillae. Spicules dissimilar and unetjaal. 

TYPE SPECIES: — Bostrichodera hcquaerti. 

TYPE HOST AND EOCXLITY. ~~ Choelopus didactyliis (Linn.); Dept. Meta, 
Colombia. 

TYPE SPECIMENS .-N.o 671 Helminthological Coll. Mus. Comp. Zool., 
Harvard University. 
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Plate 1 

Fig. 1 — Dipetalonema spiralis. Anterior and posterior oxlreinilies of the female. 
Fig. 2 — Dipetalonema spiralis. Striation of the cuticle. 

Fig. 3 — Dostrichodera be(iuaerti. Anterior extremity of male to show pattern 
of cuticular striation. 




PL. 1 



Sandground : Filariid Nematodes from Sloths. 


Plate 2 

Fig. 1 — Divofilaria incrassata. Tail of male. 

Fig. 2 — Dipetalonema spiralis Frontal view of head. 

Fig. 3 — * Spiroptera > spiralis Moliii. Tail of male — after v. Drasche (1883). 
Fig. 4 — Bostrichodera bequaerti. Detail of cuticular verrugae under very high 
magnification. 

Fig. 5 — Bostrichodera bequaerti. Tail of female. 

Fig. 6 — Bostrichodera bequaerti. Tail of male. 
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INTRODUCTION 

The object of the investigation that is recorded in this paper was to secure 
precise information on the localizalion in the intermediate annelid host of the 
larvae of lungworms of the genera Metaslrongijliis and Chocrostronr/ijlus that are 
parasitic in domestic s.wine. The data presented in this paper supplement those 
given by Schwartz & Alicata (1931) and contain information and discussions 
not available in previous publications on the life history of swine lungworms. 

In the United States swine are commonly infested with lungworms of 
the species Metaslrongijliis elongalus and Choerostrongylus pudendolectiis^ these 
parasites occurring usually in the lungs of the same host animal, the former 
species being more numerous than the latter, as a rule. While M. salmi is known 
to occur in swine in this country, it is encountered only occasionally, and 
oomparatively few specimens are found in individual hogs. So far as can be judg- 
ed from previous work (Schwartz & Alicata, 1931) the larvae referred to in this 
paper were probably a mixture of the 2 common species mentioned. 

MATERIALS AND METHODS 

The earthworms used for examination and for sectioning were collected 
at the former Experiment Station of the Bureau of Animal Industry at Retliesda, 
Maryland, and in lots and pastures at Leonardlown, Maryland, during the years 
1935 and 1936. For direct examination to determine the incidence and localiza- 
tion of lungworm larvae, the earthx\brms were washed in cold water, and 
placed later in a large petri dish containing 20 percent alcohol; when they no 
longer responded to external stimuli, each earthworm was pinned to a paraffin 
dissection tray and an incision w^s made along the mid-dorsal body wall with 
a pair of fine scissors. The digestive tract, together with the adhering parts of 
the circulatory system, including the dorsal and ventral blood vessels, and the 
« hearts », were carefully removed. The parts so removed were placed on a glass 
slide and pressed gently with cover slips, so that the larvae present could b© 
seen and counted readily under a dissecting binocular microscope. 

Experimental infections of earthworms with lungworm larvae were carried 
out as follows : Earthworms obtained from horse manure at Rcthesda, Md., 
were placed in loosely covered, large petri dishes containing moist shreds of 
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filter paper to Avhich wtpre added large numbers of eggs, obtained by cutting 
up gravid female specimens; the eggs were ingested by the earthworms with 
the filter paper. 

To prepare earthworms for sectioning, they were kept in various glass 
cx)nlainers with moist filter paper that was changed daily, the containers being 
cleaned before the fresh filter paper was added. After it was determined that 
the digestive tracts of earthworms were freed from the last traces i)f soil, as 
evidenced by the presence in the containers of filter paper excreta only, each 
earthworm to be sectioned was placed in a small, flat-bottomed glass dish 
containing just enough water to cover the specimen. To the water in the dish 
there was added at frequent intervals one drop of alcohol at a time, until a 
concentration of 10 per cent alcohol was obtained. The earthworms were left 
in tliis solution until they no longer responded to external stimuli. Zenker’s fluid 
was used as a fixative and the sections, 8 to 10 micra thick, were stained with 
hematoxylin-cosin. 

INCIDENCE AND LOCALIZATION OF SWINE LILNGWORM LARVAE IN 
HELODHILUS FOETIDUS 

At though swine lungworm larvae are capable of living in various species 
of terrestrial earthworms of the families Lumbricidae and Meffascolecidac^ the 
species Hclodriliis foetid us appears to be the most suitable intermediate host. 
This earthworm occurs in manure and compost heaps, its habitat and feeding 
habits exposing it to infection with lungworm larvae. -\ careful dissection of 
63 individuals of this species has revealed, as shawn in table 1, a 1(X) j>ercent 
incidence of infestation, the abundance of larvae in individual earthw'orms vary-- 
ing considerably. 

Earthworm specimens 1 to 31, inclusive, collected at Rethe.sda, Md., show- 
ed a range of 1 to 121 larvae per earthworm, with an average 29.45 larvae per 

individual annelid. The area from which these 31 annelids were collected was 
occupied at one time or another by hogs and was so located that it drained 
other areas that were occupied by hogs from time to lime. Specimens 32 to 
37 harbored from 1 to 7 larvae, with an average of 3.33 larvae per earthworm. 
The area in Leonardtown, Md., from which these specimens were collected 
was not knowji to have been occupied by hogs. The remaining specimens, 38 
to 63, consisted of 2 separatie collections made in Leonardtown, Md., in 
November, 1935, and June, 1936. Of the larvae found in the 26 earthworms of 
these groups, accurate counts were made on those present in 16 specimens, and 
rather close estimates were made on the larvae found in the remaining 10 an- 
nelids, the estimates being based on counts of a major portion of the larvae 
and, in some ca.ses, on counts of nearly all of them. The range for tliis group 

is from 1 to about 350 larvae per earthworm, the average number being about 

161 larvae per annelid. The 26 earthworms showing this high intensity of 
infestation were collected from lots occupied by hogs and, hence, contaminated 
water with their feces. 

It is evident from the data on the incidence of lungworm larvae in 
earthworms, that areas occupied by infested hogs contained a large percentage 
of rather heavily infested earthSvorms; the earthworms in areas occupied by 
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swine al one lime or another, and receiving drainage from other areas occupied 
by swine, contained moderate infestations with lungworm larvae The presence 
of but fe,w larvae in earthworms collected on a lot or pasture is evidence that 
the area was occu])ied by swine harlmring l)ut slight infestations or, if swine 
were not known to have lieen kept there, that the infestations in the earthworms 
resulted from eontamination due to drainage from infested areas or other causes. 
The migration of earlliworms from infested to non-infesled areas should also 
be kept in mind as a possibility The e\tent to which such migration is possible 
lias not been determined by the writers by cKperimentation or by a study of the 
literature ITie comjilete ahsence of lungworm larvae in II. fnetidiis would be 
conclusive evidence, however, that these annelids did not ingest swine manure 
or, if they did ingest such manure, the latter must have been eliminated from 
non-in tested swine However, considering the prevalence of lungworms in swine 
in practically all parts of the United Slates where these host animals are laised, 
it is safe to conclude that the absence of lungworm larvae in suitable inter- 
mediate earthworm hosts, particularly 7/ focthhis and closely related species, is 
good evidence that the annelids came from an area free from contamination 
with swine manure 

.\n examination of the data in table 1, with reference !o the distribu- 
tion of the larvae in the various locations listed, shows that out of an approx- 
imate total of 5,112 larvae found in the (33 earthworms, 1,810 or 03 73 percent 
were localized in the calciferous glands, the remaining larvae being distributed 
in the wall of the esophagus anterior to these glands, the hearts , crop, 
intestine, dorsal blood vessel, ventral blood vessel and gizzard, in the order named. 
It is probable that had all of the earthworms been examined to determine 
the presence of larvae in llie inlesliiie, the total number found would tiavc been 
larger than sliown in the table, the total number found in tlie intestines of 32 
earthworms wias It or 1 28 larvae jier earthworm, the actual »'angc being from 

I to () larvae per individual. Only 13 of the 32 earthworms showed larvae in the 
intestine, the percentage of infestation being approximately 10 percent. Thirty- 
five earthworms loO pereenU contained larvae in the \vall of the esophagus an- 
terior to the calciferous glands Tfigure 1 , the total niimher of larvae foiuid in 
this localicm being I3t), or an average of 2 2 larvae i)er individual annelid, with 
a range of I to IG larvae for infested specimens 

I.arvae were found in the hearts of 20 earthworms (^figure 2\ the 
percentage of infestation being slightly in excess of 31. It will he noted by 
reference to table 1 that larvae were not found in hearts where the total infesta- 
tion of the individual earthworms was low^; a total of 50 larvae for an individual 
w'as the lowest infestation involving the ^ hearts the range in the number 
of larvae found in individual annelids w^as from* 1 to 9. Only 8 earthworms (about 

II percent') contained larvae in the t'wo main longitudinal blood vessels, 7 
of these annelids showing from 1 to I larvae in the dorsal blood vessel and 
1 containing 3 larvae in the ventral blood vessel. 

Tw’cnty-two earthw'ornis (about 35 percent) harbored larvae in the crop 
(figure 3), the range in number j)cr individual caiThw’'orm being from 1 to 5. 
Only one earthworm contained a single larva in the gizzard. 

It is significant that nearly 91 percent of the larvae were localized in 
the calciferous glands. Evidently, this is their preferred location, presumably, 
because the larvae find in these organs optimum conditions for life. As will 




be shown in the text whidh follows, the larvae occur in the I)lood sinuses, this 
shoAving that lungwiorin larvae in anneluls inhabil the blood system, with a 
marked preference for the blood sinuses of the calciferous glands. That lung- 
worm larvae are localized in the blood system of (arlhworms was noted by von 
Schuckmann amt Zunfker (11)30) who also (h'scrihc'd. but did not figm*e, the 
location of the larvae in the laimdlar sinuses of tiu' calciferous glands. 

For a concise understanding of the localization of hmgworrn larvae in 
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the calciferous glands, the following brief review of the morphology of these 
glands is essential. 

In annelids of the family Liimhriciclae the wall of the esophagus just 


Pig. 2 — Cross section of //. foetidiis in region of « hearts >. Note sections of 
larvae in one « heart », (possibly dorsal blood vessel). 

anterior to the crop (somites 10 to 11) is characterized by a glandular de- 
velopment. According to Smith (1921) who investigated the calciferous glands 
in several species of the genus Halo<fiiliis^ including II. foctidus, there are no 
paired lateral evaginations in somite 10 in the species that he investigated, the 
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anterior part of the gland in H. foetidus being in somite 11; the chambers are 
relatively narrow in somite 11, and much wider in somite 12, posterior to which 
they become narrow again. Actually the calciferous glands in tJie I.iimbricidae 
are dilatations of the walls of the esophagus in the posterior 5 segments (the 


Fig. 3 — Cross section of crop (possibly esophagus just anterior to crop) of 
H. foetidiis. Note sections of larvae in large blood sinus. 

posterior 1 in //. foetklus)^ with the following structures, as seen in cross 
section. 

The esophageal epithelium is thrown into a number of prominent ridges 
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or longitudinal lamellae; neighbouring lamellae unite at their free edges, and 
in this manner a series of longitudinal tunnels is established, the central lumen 
of each lamella being diminished. Each lamella consists, therefore, of a double 



Fig. 4 — Cross section of calciferous glands of //. foetidns. Note invasion of 
lamellar sinuses by larvae on left side. 

layer of esophageal epithelium, its narrowed lumen being invaded by a blood 
sinus. As a result of the fusion of neighbouring lamellae at their free ends, 
as already noted, the epithelium of the latter becomes separated from that 
of the esophagus. 
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The details of the structure of the calciferous glands in H. foetidus is 
shown in figures 4 and 5, j)hotographs of transverse sections through these 
glands. In figure 4, the portion of the wall not invaded by lungworm larvae 


Pdg. 5— Cross section of calciferous glands of //. foetidus. Note invasion of 
lamellar sinuses by larvae; the clear areas between the lamellae arc 
the tunnels. 

(right portion) shows (1) the lamellae as double walls of epithelium with a 
narrow lumen between the walls, (2) the coalescence of adjoining lamellae, and 
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(3) the tunnels between them; the \v:aU on the left shows a heavy infestation 
with lungworm larvae, the latter being located in the blood sinuses that have in- 
vaded the lamellae. It is important to note that the invaded portion of the 
gland is greatly swollen, due to the penetration of the larvae and the con- 
sequent widening of intra-laraellar chambers in which the blood sinuses have 
become conspicuous. It is important to note also that larvae are not present 
in the tunnels, but arc confined cjilirely to the blood sinuses. Figure 5, is a 
cross section of the calciferous glands of another earthworm, the magnification 
being much larger than that in figure 4. Vn ins]>ection of figure 5 shows that 
nearly all of the lamella are invaded by larvae, the latter pushing the lamel- 
lar walls apart in the regions in which Uiey lie; the clear areas between the 
lamellae are the tunnels which are not invaded by larvae. 

EXPEHIMKNTAL INFECTION OF EARTHWORMS WITH 
METASTRONGYIAJS ELONGATUS 

On Se])leniber 2, 19.V). five specimens of //. foefidns were exposed to 
infection with M clongutiis Tfie lot of earthworms from which the 5 speci- 
mens were taken had been collected on .Vugust 3, 193.), in a pile of horse 
manure at Rethesda, Md .Xhout 21 hours after exposure to infection, one eath- 
worm w’Us killed, fixed and sectioned; no larvae were found Approximately 48 
hours after exposure one of 2 earthworms was found to be infected with first- 
stage larvae, the latter being localized in the lamellar sinuses of the calciferous 
glands, as delermined by a study of microscopic seclions; Ihe olher earthworm 
xvas negative. About 72 hours after exposure to infection, one of the remaining 
eaiTliworms was free from infeclion, and the other showed in microscopic 
sections numerous first-stage larvae in the blood sinuses of the wall of the 
esophagus anterior to the calciferous glands, in the lamellar sinuses of these 
glands, and in the blood sinuses of the crop. Six control earthworms from the 
same lot were examined for larvae with negative results. 

It is evident from the observations that the preinfective larvae occur 
in the same locations in which llie infective larvae are found. The entire de- 
veloj)ment of swine lungworin larvae in the intermediate host takes place in the 
blood, the larvae remaining there until they reach the definilive host or die and 
undergo degenerative changes. 

ENCYSTMENT .\ND DEATH OF LARVAE 

In January, 1930, 2 earthworms, // foetidus, that acquired a natural in- 
festation with lungworm larvae were observed to contain encysted larvae. One 
of these earthworms, collected on August 3, 1935, and kept in the laboratory 
for 163 days, contained 2 fibrt)iis cysts in the wall of the esophagus slightly 
posterior to the calciferous glands; a lungworin larva was present in each cyst. 
The second earlhsviorm, H. cctliginosiis var. trapezoideSy that had been kept in 
the laboratory for 56 days, contained 2 cysts, each containing a dead and dis- 
integrating third-stage larva. In section, the larvae were found to be encapsulated 
in dense fibrous cysts located in the wall of the esophagus. 
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GENERAL DISCUSSION 


It is evident from the data and illustrations that I he larvae of swine 
hingvvorms are localized in the blood syslem oi the earthworm intermediate 
host, the majority of the larvae occiirrin*^ outside of blood vessels; the larvae 
occurrin*! in the wall of the di^fcstive tract, includinj^ the portion of the eso- 
phagus occupied by the calciferous glands, are situated in blood sinuses. The 
vascular layer of the wfall of the alimentary canal of annelids is located be- 
tween the epithelial and muscular coals (fig. 2) and consists of a network 
of sinuses, rarely continuous all around the gut, accjordiiig to Stephenson and 
Prashad (1919). 

The preferred localization of hmgworm larvae in the calciferous glands 
is prol)ably intimately related to the functions of these glands, the latter subject 
having aroused much speculation and considerable experimentation by zoo-i 
logisls. As their name suggests, the calciferous glands elaborate lime crystals, 
the granules of the calcium carb»)nale l)eing liberated, i)resuniably as a result 
of the degeneration of the cytoplasm of the secreting cells. It has been suggested 
that the calcium carlxjiiale of eaiihworins serves to neutralize excess acid, due 
to the ingestion of humus. Other investigators have ascribed to the calciferous 
glands a respiratory function, and some have thought that their main function 
is the abstraction of CO fix On the blood One investigator ascribed to the 
calciferous glands a digestive function, and regarded the excretion of lime 
as of secondary importance. 

Calciferous glands are known to occur only in terrestrial annelids, which 
live for the most part in an almost anox\ biotic environment Recent investiga- 
tions on the functions of these glands stress the fact that the secretion of 
CaCO serves to fix the CO o, which is converted into Ca (1ICO025 Ihus pro- 
tecting the worms in ilieir burrows from an excess of CO o. In a recent paper, 


mechanism, and that the 


CO., 


in earthworms plays an im- 


bicarbonale system 

portant role in the physiology of animals that lack a respiratory regulating 
mechanism, and that the CO , /bicarbonate syslem in earthworm plays an im- 
portant part in the total buffering action In the light of this view, the lime 
elaborated by the calciferous glands is a buifering reserve that is mobilized under 
luifavorable conditions, llie regulatory action consisting of bringing Ca(ilC 03)2 
into the blood where it raises the bicarljonate concentration. 


Adult lungworms are known to be strictly oxybiolic nematodes, and 
from the previous discussion it must be assumed that the larvae in the earth- 
worm intermediate host are e([iially attuned to an environment in which CO^ 
does not accumulate to excess. In the light of the foregoing discussion, it may 
be assumed that the preferred localization of lungworm larvae in the calciferous 
glands is probably associated with the sen.sitivencss of these nematodes to an 
excess of COo, their location in the lamellar sinuses of the calciferous glands plac- 
ing them in a situation most favorable to their physiological requirements. 
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SUMMARY 

Swine lungworm larvae were found lo be ])resent in each of 63 specimens 
of the earthJworni, Helodrilus foclidiis, collected in various areas, the abundance 
of larvae in individual earthworms being greater, as a rule, in si>ecimens obtained 
from areas conlaminated with the feces of swdne than in those obtained from 
areas not known to have been so conlaminated. 

Approximately 91 i)ercent of the larvae recovered from the 63 earthworms 
were located in the calciferous glands; other locations were the wall of the 
esophagus anterior to the calciferous glands, the v< hearts », crop, intestine, dorsal 
blood vessel, ventral blood vessel and gizzard, in the order named, 

Larvae occurring outside of blood vessels are located in blood sinuses, 
the larvae in the calciferous glands being localized in the lamellar sinuses. 

Experimental infection of II foctidiis with Mcl<istron(jijlns clongalns re- 
sulted in the localization of most of the prein fective larvae in the lamellar 
sinuses of the calciferous glands in t8 and 72 hours after the earthworms 
were exposed lo infection, showing that the preinfeclive larvae occur in the 
same locations that are occupied by the infective larvae. 

The ultimate fate of larvae that do not reach the definitive swine host 
is apparently encapsulation in fibrous cysts, followed by death and subsequent 
desintegration of the larvae within the cysts. 

It is suggested that the marked affinity of the larvae for the calci- 
ferous glands is probably related to the functions of these organs; recent in- 
vestigations have shosvn that the lime elaborated by the glands fi.xcs GOg and 
that the resulting compound, CaJIGO^ , regulates the bicarbonate concentra- 
tioji of the earthworms’ blood; the- lime elaborat(*(l by the calciferous glands 
constitutes a buffering reserve 
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Primo coiitributo alia conoscenza del Protura 
(Insecta) del Brasile e di Costa Rica 


F. Silveslri 

R. Laboratorio di Entomologla Agraria, Portici — Italia 
[Con 2 fiijurc ncl testoj 


L’ordiiic dei Proliird, da im* fondalo lud 15)07 so|)ra iina sprcic ( Aceren- 
tomon Dodoroi Silv.) trovato in Italia, conta ormai akaini .<»eneri e buon nunicro 
di specie raccoUe in ([uasi liitlc !c rcifioni Icmpcralc c tro]>icali <U‘lla Terra, 
ma fino ad non ne annovcra deirAnierica ineridionale 

lo ho il piacere di descrivere la |)rinia s|)eeie del Hrasilc e di dedicarla 
al Collcjfa Dr Prof. L Travassos in se.i»no di slima e tli aniici/j'a OUrc la 
specie di Accrcniiilus (pii deseritla, io ho anelie eseinj)lari del ^enere Eoscn- 
lomon Herl del Hrasile 2 di Cuyaba, I di Cani])inas e 1 giovane di Pernam- 
buco\ ma non ho jw)lnilo per lo slalo di <lello materiale esaminarne bene 
tutli i caralteri; ])ercib non ho poluto delerminarne la speei(5 Altre accurate 
ricerche in difterenti ainbienli potranno lame scoj^rire certainenle altre specie 
Coljfo I’occasione per a)4jj[iun^erc in ((uesla nola anche la descrizione di 

iina specie di Accrenfii/us (lell’America cenlrale (Costa Hiea} 

Aeorenluliis Iravassosi sp n. 

(Fij; I) 

Fcmina.- Cor[)us ferruifineiim corporis parle aniica paulliim pallidiore. 

Caput fere 1/3 longius (piani latiiis, jrseudocellis bene evolulis, setis sii- 
peris poslicis 3 f 3, quam seriei l()ni»iliidinalis subniedianae 5 k 3 paruin bre- 
vioribus, setis Iribus brcvioribus sublateralibus et 2-3 etiam brevioribus laleru' 
libus, facie infera setis 5 j- 5 brevibus. 

Palpi niaxil lares rostri apicem baud supcranles, 3-articulali, articulo ul- 

timo cyliudrico iiuam jienuUinuis anj>usliore, pal])i labiales luberculiformes. 

Thorax. Pronotum setis 1 hi sublateralilius brevibus et I -j- 1 sublate- 
ralibiis brevioribus; mesonotum cercine chitineo antieo ([uani metanoli minus 
lato, setis ulrimque 10 instruclum, ([uarum subaiiticae 5, 2 transverse subme^ 

dianae et posticae 3 dispositione el lonjfitudine ut in melanolo (,Fig. I, 

Sterna: j)rosterniim setis utriuKiue (k (luain diiae anticae brevissimae, 
duae subniedianae breves el duae posticae sublatcralis et lateralis breves; meso' 
cl melaslernum seta mediana subantica et setis ulriiiKiue 5 brevioribus inslrucla 
Pedes primi paris tarso setis parce numerosis longis subtilibiis, distalibus 
quam aiTiculi longiludo tola c dimitlio brevioribus, seusillo dorsuali proximali 

clavalo breviore et seusillo dislali lanceolate parum breviore instructo, seta 
apicali dorsuali quam ceterae parum crassitire el parum breviore; seta 
apicali ventrali minima; ungue praelarsali quam tarsus 3/4 breviore. Pedes 


441 



— 442 - 


secuiidi ct tertii paris tarso selis 8-9 bi^viljiis inslriiclo, practarso seta iiifera 
quam unguis dimidia loiigitudo superaiite, aciculis proximalibus brcvissimis. 



Fig. I — Accreniuhis fravassosi: 1 cuj)ul et pronolum prona; 2. caput 
et prolhorax cum pedum articulis primo ct sccimdo sn{)ina; 3. metanoti et 
alxlominis primum et secundum segmenla lateraliter inspecla; 4. mesothorax 
supinus cum pedum articuli prim, us ct secundus; 5. pos primi paris a femoro, 
lateraliter inspectus; 6 pcs tertii ])aris a femorc; 7. abdominis tergita pri- 
inum ad tertium; 8. abdominis segmenta septimuni ct t)ctaviim lateraliter inspccta; 
9. abdominis pars postica a segmeiilo septimo prona; 10. abdominis sternita 
primum ad tertium cum appcndicibus; 11. abdominis pars postica a segmento 
septimo supina; 12. abdominis segmentum deeimum primum supinum cum ovi- 
positore extroflcxo; 13. abdominis j)ars postica a segmento octavo, lateraliter 
inspccta. (Figurae omnes varie anipliatae^ 

.\bdomen. Tergita 1-7 ccrcinc antico chitineo bene evoluto lateraliter 
aliquantum arcuato et plus minusvc bifurcato selis brevibus et brevioribus 
utrimque 10-11 ut figurae I, 3 et 7 demonstrant, paralergitis l.o at O.um paul- 
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lum robustis et hand vel vix anticc (iislinctis, segmenti 7.i linca bene soparatis, 
sterna 1-7 seta mediana brcviorc, seta iitrimqiic sublatcrali brevi et setis posti- 
cis 3-1-3, qiiaruin suldalcralis panim loiigior cst. Segnientum octaviim tergito 
setis utrimque 10, qiiarum duae jier paratergitum disposilae, pectine postico 
laterali aciculis minimis 5-G instructo, steriio setis posticis 4 auclo; segmentum 
nonum setis posticis 5 -{- 5 superis, diiabus per paratergitum, sterno setis 2 -[- 2, 
qiiarmn submedianae breviores; segmentum decimum tergito setis 5 4-5, para- 
tergito seta singula, sternito setis ])osticis 2 4-2 praccedenti similiter; segmen- 
tum decimum primum tergito brcviorc setis minimis diiabus aiicto, parater- 
gito seta singula, sternito setis brevissimis 3 4-3; segmentum decimum secun- 
dum setis 3 4- 3, (luarum sublateralis minima est, sterno setis 3 4- 3, quarum' 
submedianae minim ae. 

Appendices abdominales segmenti primi et secundi et tertii forma generi 

typica. 

Ovipositor iiitroflexus valvulis apicuiibus brevibus, subtriaiigularibus. 

Long, corporis mm. 1, lat. inetanoti 0,15, long pedum paris primi 0,26. 

Habitat. Exempla tria in nemoris humo ad Campinas legi (Typus in col- 
lectionc mca; paratypus in collectione « Instituto biologico, Sao Paulo » osser- 
vatus est). 

Observatio Speciem banc et sequentem ad genus Accrenlulns Berl. pro 
tempore adscrilo, ((uia Acerenlomidarum generum revisio necessaria est ante 
genera jam dcscripta bene definita existimentur. 

Acerciituliis Iristani sp. n. 

(Fig. II). 

Femmu. — Corpus plus minusve ferrugineum 

Caput parum minus <(uam duplo longius quani latius, setis, praetor sc- 
tam utrimque sublalcralcin breviorem ad psendocellos absentern, ut in specie 
praecedente sed parum longioribus; palpi maxillares 3-articulati, articulo secimdo 
crassiore, tertio angustiore; palpi labiales tubercnliformes. 

Thorax. Proiiotimi seta sublatcrali quam lateralis fer 2/3 longioribus; meso- 
et metanotum setis superis utrimque 5 sat longis et 3 l)rcvibus et brevis- 
simis ut fig. II, 1-2 demonstraiit. 

Prosternum setis utrimque tribus parum longis; meso- et metasternum 
seta mediana et utrimque setis quinque brevibus instructa. 

Pedes primi paris ungue apieali simplici longa cpiam tarsus fere 2/3 
breviore tarso .setis sal longis, quarum subai)icalis quam tarsus 1/3 brevior 
et dorso scnsillo pyriformi proximali et sensillis chaeticis brevibus crassiiisculi 
submediano et subdistali instructo; pedes secundi et tertii paris ungue apieali 
seta basali et utrimque acicula minima setiformi brevissima, proximali instructa. 

.\bdomen. Tergitum primum supra setis utrimque 4 transverse biseriatis, 
tergita 2-5 supra setis utrimque 5 ct latcraliter et subtus setis 3 sat longis 
instructa; tergita 6-7 setarum iiumcro ut tergita praecedentia sed serie transversa 
antica setis taiitum 14-1, setis ceteris superis posticis. Tergita 8-10 brevibus 
et brevioribus posticis vel subposticis ut fig. II, 6 demonstrat, segmenti octavj 
pectine laterali postico laciniis minimis 7-8 instructo, tergito decimoprimo setis 
iiullis, decimo secundo setis duabiis submedianis brevibus. 
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Fig. II — Acerentiihis trisfani:- 1. caput, j)r«nolum et mesoiioliini proiia; 
2. metanolum et abdominis tergita primuin et secundum; 3. metathorax el abdo- 
minis segmenta primum et secundum supina; 4. i>edis primi paris tarsus et prae- 
tarsus lateraliler inspecti; 5. pedis tertii paris tarsus et praetarsus; G. et 7. 
abdominis pars poslica a segrnenlo septimo prona el supina; 8. feininae ovi- 
positor; 9. maris appendix genitalis. 
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Sternita: primum sela mecliana et selis utrinKpie duabus, 2.uni ct 3.um 
etiam seta mcdiana postica ct utrimquc seta minima sublaterali poslica, stor- 
nita 4.um ad 7.um selis subanficis Iribiis, (|uariim mediaiia brevis cst et setis 
posticis 8, quarum sublaterales longae et iiilcrmediae, ad laliis externum siib- 
medianarum, brevissimae sunt. 

Appendices abdominalis sej^mentorum 1-3 consiietae sunt. 

Ovipo.silor introflexum valvulis apiealibus brevibus, trianifularibus 

Mas. — Appendix genitalis proces.sibus apiealibus conieis attenuatis longis, 
quam celerae appendicis eiusdern longitudinis dimidia j)ars paruni brevioribus. 

Ixjiig. corporis mm. 1,10, lat. metanoti 0,16, long pedum primi paris 0,28. 

Habitat. Costarica: S. Jos6, Orijuaco. 

Observatio. Species haec, in memoriam Frid. Tristan dicala, pedis primi 
paris unguc longitudo facile distinguenda est. 
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dans I’estomac d’un Mornne lahrax. Suivant Molin (1859) deux femelles avaient 
perform la muqueuse et leurs extr^inil^s anl^rieures etaient engag^es dans r«5pais- 
seur de la paroi stoinacale. La meme cspccc fut en outre trouv(5c (Sonsino, 1890) 
chez Umbrina cirrosa et Mitgil cephahis. Enfin en Am^rique du Nord on la 
signala dans de nonibreuses espeoes de poissons. En particulier Linton (1889) 
trouva un m^le de cette espece dans le p6ritoine de Rocciis linealus. De inSme 
Me Galium (1921) trouva celtc espece chez le meme poisson. l^es parasites 
« avaient creus6 des galeries sous la muqueuse stomacale et plusieurs habitaient 
la meme cavit6 » 

Hsu d^'crivit en 1933 une noiivelle espece G. nankingensis provenant de 
I'eslomac de Psephurus gktdhis^ Leiocassis longirosiris et Parasiliirus asotus. 

Enfin Maplestone (1930) trouva une seulc femcllc d’une espece qu’il 
croit nouvcllc - Goezia gavialidis dans Teslomac d'un Gavialis gangeticus. 
L’auteur fait cependant rDmar(|uer quelle pouvait proveiiir d'unc poisson: 

« At the same time it must be remembered, that although all the 
members of this genus hitherto described have been found in fish, the 
present worm is in a fish eating animal, and is possibly a true parasite 
of a fish, which has only been liberated by digestion from its true host 
in the stomjich o^the Ghavial in which he was found'*, 

Ajoutons que parmi les 12 exemplaires de Trachinua draco diss6qu6s 
par moi, les parasites en question ne se trouvaient (pie dans un sciil poisson, 
provenant de raquarium. En tenant comptc en outre de profonds changements 
pathologiques, provoques par les j)arasiles du fait de leur habitat anormal, il 
me semble juste dc conclurc (pic Tvachimis draco ne fut dans ce cas qii’un hdte 
accidentel. Je trouve la confirmation de celtc opinion dans le travail de De- 
necke (1935) lequel decrit des profonds changements pathologiques, dans Testo- 
mac de I’anguille, provo((ues par les larves de Goezia indclermin^s. 

DESCIHPTION DES FAHASITES 

Parmi le materiel ri^colte j’ai pu dislinguer 5 males, 17 femelles et 20 

juven. 

Dimensions L-3 mm. 37 (2.76-1. Mi; « =9 (8.4-95); p = 6.1 (5.7- 
7 2). y = 438 (346-51.0); n 4. 

Femelle L = 5 mm. 31 (1.32-6 12-. « =9.7 -8-113); |3 -= 5.6 M3-6.8); y== 
32 4 (25-42 6); n = 4. 

Juven. L = 2 mm. 25 (1.48-3 31) 12 2 (8.7-165; (3^5.5 (4.8-62); y =“ 
39 (23-65); n=3. 

C’est une des plus petiles especes connues. — Seule G. minnta Chandler, 
1935, connue d’apres un .seul exemplaire male mesure 3 mm. de longueur. 

G annulata (Molin, 1859) presenterait d'apres leurs auteurs une variation en 
longueur de 3 5 25 mm. Mais il n’est pas certain si Molin n’avait a sa dis- 
position uniquement les jcuncs exemplaires, non diffdrenci^'s sexuellement el 
d’autre part le synonyme de cette espece, vu ram])litude de variation de sa 
laille, me parait incertain. 


♦ Citd d’apr^s Dollfus (1Q35). 
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Le vers preseiitc la forme liabiluelie aux espSces de Goezia, c’est h dire 
plus ou moins arqu<5e. II esl Ironqiic k I’extreniite ant(5neure et plus att6nu6 
^ rextr6mit6 post6rieure. Sa plus grande largeur qui se Iroiive iin peu en 
arri^re du milieu du corps est 0 mm. 37 (0.3-0.15) pour les males et 0 mm. 54 
(0.49-0.6) pour les femelles. 

Le coefficient « de de Man, qui exprime la relation enire la longueur 
du corps et sa largeur, fail ranger nos parasites parmi les csp^ces k la forme 
du corps relalivemenl ramassee. Calcule d’apres les donnees des auteurs, ce 
coelficicnt se presenlc: chez G. spinulosa «= 21-14, Tespibce au corps le plus 
(51ance; vient ensuite G. nankirufeiis'is avec «== 15-16, G. ascaroides avec ««13; 
G. gavialidis avec rt==ll; G. anmdata dont le coefficient a subi de tri^s grandes 
variations, 3.3 (Stossich, 1887) a 13.3! (Linton, 1901) et enfin G koUari — 
I’espcce dont le corps est tres ramas.se avec le coefficient ai=5.3. 

Comme chez toutes les especes de Goezia^ la cuticule est ornee de legers 
renforcemcnls annulaircs, dont les Lords posterieurs portent des spinules k 
j)ointe (lirigee vers Textremite caiidale On observe cependanl sous ce dernier 
rapiKirl (luekiues irregularilc\s au voisinage de I’anus ou a rextremite caudale, 
o6 les poiutes de iiombreiises spinules sont dirigees vers rextremite cephalique. 

II n’est pas facile de compter exactemenl le nombre d’epai.ssis.sements an- 
nulaires, surtoul aiix extremites cephaluiue et caudale, ou ils deviennent tr5s 
serrtVs. J on ai comple ce|K*ndaiit chez un mSle (f. = 3 mm. 10) 259, ce nombre 
variant chez les qualre femelles de 262 (I.=-4 mm. 32) a 323 (L = 5 mm. 76) 
Je ii'ai pas pu ccpeiulaul etablir unc relation directe eiitre la longueur dc Tani- 
mal et le nombre d’anneaux, la [)lus grande femelle (6 mm 12 i)resenlanl le 
memo nombre d’anneaux que la plus petite. On cn distingue 38-53 dans la re- 
gion de Toesopbage et 200-250 dans la region comprise entre I’oesophage et 
ranus. Par conlre, leur nombre parail constant dans la region caudale (20 
ii 21). ' 1 : I 

Comme je viens de menlionner, les rangt^es de spinules soul separees 
l)ar des distances plus ou moins grandes. Void leurs distances resix‘ctives chez 
line femelle mesurant 5 mm. 76. 


Distance entre 

les premiers anneaux culiculaire: 

>» 

11- 12 


28- 29 

V 

38- 39 


100-101 


300-301 


- 9 

- 14 

- 24 

-- 48 

- 43 
~ 9 


microns. 


Ainsi done les anneaux elant Ires serres immedialemenl en arriere des 
levres, sVeartent progressivemeiit jusipi’au niveau de la region post^rieure dc 
I’oesophage (31-53-ine anneaux), atteignanl cependanl le maximum encore en 
deya de cette limitc (vers le 3l-me anneau). 

Jusqu’au niveau de la vulvc el nieine un peu en arriere du milieu du 
corps, cel ecartement diminue Ires insensiblement, pour redevenir tr^s petit encore 
bien en avanl de I’anus. Enfin, k partir de ce dernier (300-301 anneaux) les 
renforcemcnls cuticulaires redeviennent aussi serres qu’;\ rexlr6init6 cephalique. 
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Suivanl la region du corps les spiiiiiles modifient leur forme. 

La fig. 1 repr^sentc les raiigecs de spinulcs, choisies dans Ics (Uff(5ren- 
les r(5gioiis du corps, mais aidant que possible dans les cndroits dessines dejA 
par DoJll’us (1935), Ic seiil auteur qui les a decrites (rune maniore plus dtitaillc^e. 

Ainsi les spiniiles de la 13-1 (> rang(*es de inon specimen correspondent, 
quant a leur forme aux spinulcs re])resenlecs sur la fig. 2 de Dollfus. Elies 
sont chez les deux specimens « longues et tdroites et out, vues de face, ime 

forme de triangle isocAle » 

Pen a pen le nombre des spiniiles devient rediiit et sur Ic 55-me an- 
neaii il y cn a 80 (au lieu de 120 sur le 15-me). En meme temps ellcs 

deviennent jilus graiides, avec la base d’iiisertion plus elargie. Elies prescnteiit 
<*galement la nii}nie forme vers le milieu du corjis A rencontre de s])eciinens do 
Dollfus, ou dies deviennent fortemenl r(*diiites el espacces ijig. 5). Quoique cer- 
taines d enlre ellcs (20-me el ll-rne anneaiix) A parlir de I'amis vers rexlr6mite 
c(5phalique prcnneiil la forme cn ecu.sson, comme sur la fig. 0 de Dollfus, 

dies lie sont jamais aussi espact'es, au coiitraire leurs bases d'inserlion sont par 
jilace contigues el la raiigtie est composf'c de siiiciiles Ires serrees. l.a ([ueiic 
est couverle (repines, dont la forme varie dans la ineme rang('*e de[)uis cello 

d’un triangle isocelo a la forme dccaillc Elies s'arri^tenl cependant A la dis' 
tancc de 96 microns du .sonunet caudal, les dernieres rangi*es devenanl invgu- 
lieres et peu apparentes. 

En ce qui concerne rc'carlement des rangca's de spiniiles, seul (}. splnnlosa 
Dies, correspond A la description de mon malc^riel : dans les deux cas la dis- 
tance maximum enlre les deux rangees so Irouve dans la regicjii post(*rieurc de 
roesophage. Par conlre, chez cetle derniere espece le corps est plus large 
vers ses deux extriimiti's qua son milieu et il alleinl sa plus grande largcur 
vers rextr(imil(‘ caudale (Haylis, 1927), soil vers rexlremitc^ anlerieure (Fig. 
10, pi. Ill, Drasche, 1883). 

Comme chez toules les especes du genre Goezia, les levres sont sc^pa- 
rees du corps par un profond relrc^cissemenl annulaire, non reconvert des 
spinulcs. La bauleur des levres varie siiivant la longueur des individus de 
0 mm, 028 A 0 mm. 035. Chez cette dernifu'e femelle la lAvre dorsalc alleignait 
0 mm. 12 de largiieur, sur 0 mm. 068 d’eiiaisseur (sans aiiriciiles). 

Les levres (Figs. 2 et 3), aularit ((u’on puisse juger, surlout d’apres les 
dessins de Hainaim (fig. 6, pi. IX;, de Baylis (fig. 1, 1927) et de Ilsii (fig. 5, 
1933), sont construiles sur le nuune plan chez loutcs les especes. Elies sont 
charnues et reviilues a I’exlerieiir d ime epaisse couclie culiculaire. T.a partiq 
corre.spondant au pulpe, presen tc line legere d(‘pression. La seule difference (|ui 
existe dans la structure des levres enlre fL annulala, G. spinitlosa et G. siga/asi 
dune part et G. nanidngcnsis d'autre part, c’est rabsence chez cette derniere 
espece d’une profonde incision, s(3paranl deux auricules, dirigc'cs vers la bouchc. 
En outre, je n’ai pas pu distinguer la rangee interne des minuscules papilles, 
representees par Hsu*. 

Mentioiinons encore que dans chacun des auricules, il y a line portion 
de pulpe, separ6e de la mas.se principalc. 

L’oesophage (Fig. 4) de la longueur assez constante, 0 mm. 9 a 0 mm. 


^ Elies ne figurent pas non plus sur le dessin de Baylis (1927). 
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99, chez la fcmellc est plus dependant dc la taille dii male (0 mm. 38-0 mm. 
72). Je n’ai rien a ajouter k la dcscrix)lion dcs auteurs, saiif, detail important, 
j'ai pu distiiigucr deux coecums ocsoj^hagicns : deux greles lubes de 19 microns 
dc diamMre, preiiant iiai.ssauce a rextremile posterieiire dc Toesophage. — Mat- 
heureuscmeiit je n’ai pu Ics i>our.siuvre (pi’a la distance dc 0 nim. 9 on ils sc 

pcrdent dans les circonvolutions de rinlestin. — D’apres les donnecs des auteurs 

leur longueur ne dei)assc pas 1 mm. 5. Par contre, Ic caecum intestinal est 
court ct prismalique (0 mm. 2 t - 0 mm. 27 chez le m§lc el 0 mm. 3(> - 0 
mm. 45 chez la fenielle) 

A la distance de 180 microns dc rextremile antericure se trouve ranneau 
nerveux, reimis par les fibres avec un imi>orlant ganglion nerveux, situe im- 
m<5diatement au-dessus du sommct dii caecum intestinal. 

Chez la fenielle dc la longueur dc 5 mm. 7 la viilvc (Fig 5) se trouvail 
iin pen en avant du milieu dn corps (18 p. 100), e’est a dire cloigne a la 

distance dc 2 mml 77 de rexlreinite antericure (101-102 rangees des spinu- 
les). Le vagin se dirige vers rextremite caiidale. 

La queue (Fig. G) chez les deux sexes est courte. File est longue de 
0 nmi. 07 a 0 mni 08 chez le mrde el 0 nmi. IG (0.13-0.18) chez la fe- 

melle. lln i)eu en arrierc de son milieu, la (lueiie se rcdrecit briisqucment eri 
Iirenant une forme plus on moins cylindricpie Nous avons deja menlionne 
(pie cetle iiarlie n’est couverle des spinutes (pie dans sa partie supiirieure. 

De menie (pie chez (r. anniilosa el G. nankinr^fcnsis, la queue sc lermine 
liar line minuscule [Kiinte, cependant (pie cetle dernicre est entourijc chez mon 
espibce dun verlicillc de xietites productions jiapilliformes, decrites par Doll- 
fus (fig. 8, 1935) chez G, ascaroidrs et figurines par Hamann (1895) chez G. 
annulala (fig. 3, pi. IX). 

Coinine I’a remarque* juslenient Dollfus (1. c.) « G. nanidngensis est la 
seule esp()ce du genre, pour hupielle on comiaisse, jiar des figures, I’emplace- 
menl et la dispo.sition i)r(3cisc dcs papilles caudales du male >. 

Or, ces papilles (Fig 7) different chez mon espcce lant au point de vue 
dc leur nombre qu'au xioiiit de vue de leur disposition. 11 y a done exactemenl 
9 jiaiiilles iiri^anales, divis(*es en deux groupes, dont les cinq premmres (a 
parlir de ranus) formant le premier groiqie, ne sont stixiaix'es que par des pe- 
tites distances (8-10 miemns). Fn outre, les jiapilles voisines de I’-anus s’ap- 
prochent de la ligne nnidiane du corps, tandis (lue cbaipie papille suivante s’en 
tjcarle davanlage. Par contre, les distances entre les iiapillcs du second groiipe 
(conqxise de 4 papilles) sont beancouj) jiliis grandcs, en depas.sant 100 microns. 

II y a en outre une iiaire de pelites papilles submedianes, imnu'diato 
ment en arri^^re de I’anus et deux paires de jiaiiilles dans la region des der- 
iiieres rang(3es des siiinules. 

Les sjiicules sont greles ct longs, le spicule droit mesurant 0 mm. 65 et 
le spicule gauche 0 mm. 54, 

Quclques mots encore siir les formes jeunes, rencontr^es dans la cavite 
periloiu^le. 

Le juvenil le plus jiclil, inesurait 1 mm. 48. 11 pri'.seiitait 0(3] ii tout le 
facies, (3aract6ristiquc du genre. A I’exlrCaniti* caudale se trouvait memc un 


« La figure 4 repr^sente le caecum chez un jeune individu, oil la forme du caecum n’etait pas 
r^s typique. 
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verlicille des productions papillifonnes. Ccpendaiit, Ics J^vres n’ont pas encore 
rcfu leur forme definitive el les spiniiles, qiioiqiic deja forniees, devicnnent a 
peine perceplibles en arrii‘re du milieu du corps. 

DISCUSSION 

Notre Goczia s’approche i)ar I’ecartemcnt maximum des rangees des spi- 
nulcs au niveau de la moiti6 poslerieure do la region oesophagienne, ainsi quo 
par la forme des I<>vres de G. spiniilosn (Diesing. 1839;, il en differe cependant; 

1) — par sa taille 3-4 fois plus petite; 

2) — par sa forme du corps plus ramass<5e (« — 9.7 coiitre 28 44!); 

3) — par la presence a I’extrtbnite caudale d’un verlicille des productions 

papillifonnes; 

4) — par la forme de la pointe caudale; 

5) — j)ar le noinbre el dislribulion des pa[)illes caudales (il y en a 12-15 

suivant Raylis et point de papilles })ostanales). 

Il differe de G koliari (Molin, 1853; par la forme des spinulcs el la pre- 
sence chez ce dernier d’un grcle appendice caudal 

Il s'approche de G. annulata (Molin, 1859) surlout celiii de llaniann (1895) 
1;- par sa forme generalc du eor])s, 2) - ])ar la forme des levres, 3) — la 
forme de la queue avec le verlicille des productions papilli formes. 1 1 en differe 
cependant 1) - - par sa taille (lualre fois plus petite, 2) — par I’ccartement ma- 
ximum vers la 30-mc rangee (pour Ilamann les premieres t rente rangees sonl 
tenement serrees qu’il y a a ix*inc I’espace entre elles). Ce dernier caractere. 
le differeiicie egalement du materiel de Slossieh (1887), ainsi que do celul 
de Me Callum (1921) ou les rangees dc spiiiules < gardaient A pen pres le 
inerne ecartement, presque jusqu'a rexlremile poslerieure du corps » (cild d’apres 
Dollfus, 1935). 

11 s'approche egalement jnir sa taille de G. gavialidis Maplestone, 1930, 
mais en differe par recarlement des slries et les s])inules, lesquels chez res])eca 
de Maplestone sont approxinialiveinent de la meine grandeur, excepld de la 
region caudale, ou les striations sont plus serrees el les spinulcs minuscules, 

G. nankingensi.s llsii, 1933, le seul decril de la mani«>re plus ddlaillec, 
differe de noire espcce 1) - par la forme de la queue, 2) — le iionibre et 
rangement des papilles pre- et postanales el les spicules ramassds. 

Notre espece s’approche enfin de G. ascaroides (tioeze, 1782), tel qu’il 
fut decrit par Dollfus (1935), par la forme des premieres rangees de spiiiules, 
ainsi que par la presence d’un verlicille de production papilliformes. 

Il en differe cependant par sa taille quatre fois plus petite et la forme, 
ainsi que la disposition des spinules dans la region de la vulvc el en avanl 
de celle-ci. 

Enfin G. minuta Chandler, 1935, decril par raulcur d’apr6s I’unique spe- 
cimen male differe de noire espiJce par sa forme cylindrique du corps, dcarte- 
ment maximum des rangees de spinules vers le milieu du corps et la lon- 
gueur des spicules. 
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Planche 1 

Goezia sigalasi n. sp. 

Fig. 1 — Rangees de spinules: a. 15-16 raiigees; b. 55-56 rangees; c. 20 rangde 
5 partir de I’anus; d. 11 rangee a partir dc I’anus dans la direction 
de la r<5gion cephalique. 

Fig 2 — Region cephalique, vuc du cote dorsal. 

Fig. 3 — Levres vues d’en haut. 

Fig. 4 — Extremity anterieure. Oesophage avec les caeciims oesopliagiens et in- 
testinal. 

Fig. 5 — Vulve et le vagin. 

Fig. 6 — Extr^mitc caudale de la femellc. 

Fig, 7 ~ Extremite caudale du male. 








Skr|abingylus nasicola (Leuckart, 1842) Petrow, 1927, 
a nematode parasitic in the frontal sinuses 
of American Mustelidae 


W. K. Swales 

Institute of Parasitology, McGill University, Macdonald College, P. Q. - Canadd 

[With 1 plate] 


The identity of the nematode parasite of the frontal sinuses of Mmlelidae 
was the subject of considerable confusion in European literature until Petrow (4;, 
in 1928, clarified the situation by explaining the systematics of Filaroides bvon- 
chialis and Skrjabinfjijlus nasicola. He showed that the forms described by Wei- 
jenbergh in 1868, Linstow in 1873, Stossich in 1897, and hy Cameron in 1927, 
as Filaroides mustelariim (Hud.) were really Spiroptera nasicola Leuckart, which, 
in 1927, he had redescribed and assigned to a new genus, Skrjahinqijlus. Hacr (1), 
ill 1931, described this nematode as occurring in the frontal sinuses of Puforiiis 
piitorius L., Maries foiiia Krx., Maries maries L , Arctoqale nivalis L , Arcloqale er- 
minae L., Lutreola liitreola L, and Jjitra lulra L. and mentioned the known dis- 
tribution in Germany, Russia and Switzerland, but did not mention the form 
described by Cameron (3) from Mnsiela nivalis in Great Britain. Baer mention- 
ed a possible record for North America in the nematodes described by Wood- 
worth in 1897 from the frontal sinuses of Mephitis spp. and Spilogale spp. as 
Filaroides mustelariim. 

There appears to be doubt at present regarding the identity of the nema- 
tode responsible for the rather considerable injury to the skulls of North Amer- 
ican Mustelidae, Several inquiries have been received by this Institute from zoo- 
logists who have had occasion to examine skulls in museum collection. In 
February, 1937, Dr. Ian McT. Cowan of the Provincial Museum of British 
Columbia, forwarded seventeen specimens of nematodes which he collected from 
the frontal sinuses of a Vancouver Island weasel, Mustela cicognani anguinae. Dr. 
Cowan slated that it was the first time he had found the nematodes actually 
in the host, although approximately 50 o/o of the weasels and skunks he had 
examined had shown signs of prior infestation. 

Dr. R. M. Anderson, Chief of the Division of Biology, National Museum 
of Canada, who had previously made inquiries and supplied information regarding 
skull injuries in Mustelidae, kindly examined the skulls present in the national 
collection. Of the 426 sikulls examined, 41, or 9,7 o/o, showed obvious lesions 
of parasitic infestation of the frontal sinuses, and due to the fact that many 
of the other skulls had been injured by the trappers, this percentage is certainly 
a low estimate of the incidence. The lesions noted by Dr. Anderson were dis- 
tributed as follows : — 


455 : 



— 456 — 


Mustelidae N.o of skulls examined No shotuing lesions 


Maries americana 

M. caurina 

1 53 

0 

M. pennanti 

4 

0 

Mustela cicognanii 

81 

21 

M. arctica 

9 

2 

3/. rixosa 

3 

0 

M. longicauda 

21 

2 

M. frenata 

M 

3 

M. vison 

1 13 

0 

M. nigripes 

2 

0 

Gulo luscus 

19 

0 

Liitra canadensis 

23 

0 

Enhydra hi Iris 

1 

0 

Spilogale plienax 

11 

tJ 

M. occidentalis 1 

! 

i 

Mephitis mephitis 1 

T. taxus neglect a 
Tax-idea taxus taxus 

1 

0 


The infested anitnals had been coHeclo<l from the proviiiees of (,)iu*bee, 
Ontario and British Columbia. indicalin.i» a {^eiural dislril)ulioM Ihrou'^lnnit (!aria<la 
Dr E Haymoml Hall, I’niversily of Oaiifornia. in a li tter to Dr. Xndi'rson 
in rejiard to skull injury, stated that lie liad notieed a inarlo'd varialion in Iho. 
infestation of the frontal sinuses of weasels Specimens ol Ionj»-lailed weasels 
(Miistela frenatii'^ ) from the Slate of New York almost invariably iiave deform- 
ed frontal sinuses, where those from Texas almost ne\er show deformalion 
Dr. Hall also expressed uneertainty reuardiin* the naturi' of the causative agent. 

Dr. r W ,M Cameron, in a |)irsonal eonummication, stated that skull in- 
jury in Scollish Miislelidae was eomtnonlv observed by zoologists 

It appears that parasitic infestation of the frontal sinuses of certain 
Mustelidae is common and is widely distributetl in the temperate parts of the 
northern hemisphere 

Begarding the identity of the European forms, all workers appear to be 
agreed that the sjiccimens so far studiial belong to the only known species oil 
the genus Skrjahiiujglus^ S. nasicola I.euckart, IXTi Baer's 1 description of 

the sjiecirnens from France differs in several points from tlu description of 

I’etrow, notably in his stalements that the vulva of the femak is in iro?il of 

the middle of the body, that the male bursa has 12 supporting: rays, and Ihtit 

the male tail ends in a line point instead of being rounded 

Alter carelul consideration I decided that the Canadian specimens must 
be assigned to the type sj)ecies, S/rjahinggltis nasicola l.euckart, 1812, H is 
liighly desirable that a comparative study lie nuule of the material collected in 
Russia, b ranee, Scotland and North .\nierica in order to definitely determine the 
morpliology ol this very much coni used nenialotle. The following is a descrip- 
tion of the material collected in British Columbia by Dr. 1. MvY. Cowan, from 
Miistela cicoynani anguinae. 



STRONGYLOIDEA Weiiiland, 1848. 


METASTRONGYLIDAE Leiper, 1908. 

BRONCHOSTRONGYLINAK Rohm & Gebauer, 1934. 

SKRJABINGYLUS NASICOLA (Lcuckart, 1842) Pelrow, 1927. 

Si/noni/ms: — Filaroides mustelarum of Weijenbergh, 1868, of Linstow, 1873, 
of Stossich, 1897, of Woodworth, 1897, and of Cameron, 1927. 
Spiroptcra nosicoia I.cuckart, 1842. 

Filaria nasicola rLeuckarl) of Stossich, 1897. 

Hosts: — Musteliiiae - Mustela pntorius, Miisfela erminea, Musicta ni- 
vatis, Mustela focforiiis, Mnslrla Itifrrolu, Mnsteta frenala, Mustela cicor/nani an- 
guinac, Maries foina, Maries marles, Latra hitra, Spilogalc phenax, Spilogale sp , 
Mephitis spp. 

Distribution: — Germany, Swit/erland, Russia, Great Britain, United Stales 
of America. Canada. 

Location. I'ronlal sinuses 

lAfe Hislortj : — Unknown. 

Morphologg: Sbriahinggliis. (tody covered with a thick cuticle; a shal- 

low l)uccal capsule present rudimentary hilohed caudal bursa in the male, 
each lobe suj»ported l»y papilla-tike rays Spicules e<pial or suh-ecpiaK having 
wide alae; access«)ry piece present Vulva near the middle of the Ix^dy; two 
jlivergent uteri Viviparous .Vdults in the frontal sinus of Mustelidae. TyjK? and 
only species. S nasicola (I.cuckart, 1812. 

Slirjabingylus nasicola (faMickart, 1812) 

Body fairly thick ami opatpie, red in colour when fresh. 

Male: • 7 2.’i-13.(K) inin huig by 0 3.V() ."g) mm. wi<le at inUl-l>ody. Cuticle 
with stmng transverse and fine longitudinal striations. Mouth terminal; buccal 
capside shallow and cup-shajied, 20 micra deep by 36 micra wide. Mouth papil- 
lae not visible in the Canadian specimens Head 0 08-0 11 mm. in diameter. Oeso 
phagus 0.5-0.58 mm. long by 0 07 inm in maxiinutn width, only slightly swol- 
len at the base. Excretory pore 0. 1 mm. from anterior extremity. Tail 0 06 inm. 
long, the extremity roumkHl except in two specimens which retained a cuticular 
lip, 8 micra in length. Caudal bursa rudimentary, formed by two thick lobes, 
0.068 mm. long by 0.016 mm. wi«ie. joining the body at a latero-ventral posi- 
tion, on each side of the cloaca. Five paiiilla-like rays visible in each flattened 
lobe, the sixth one describeti by Baer could not be ohservetl in these specimens. 

Spicules equal or subequal 0.161-0 175 mm. in length, each having a pro- 
minent striated ala. An accessory piece present, 40 micra long. 
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Female: — 10.7-18.0 mm. long, by 0.43-0.46 mm. wide in the region of 
the vulva. Diameter of head 0.088-0.140 mm. Cuticle thick, with irregular and deep 
transverse slriations. Excretory pore 0.13-0.5 mm. from anterior extremity. Buc- 
cal capsule cup-shaped, 20 micra deep by 40 micra in diameter. Oesophagus 
0.57-0.63 mm. long by 0.07-0.08 mm. in maximum width. Tail 0.120-0.134 mm. 
long, ending in a cuticular tip, 8 micra long. 

Vulva prominent, from 0.5-1. 0 mm. post-equatorial. Two divergent uteri. 
Larvae dissected from the uteri 0.256 mm. long by 14 micra wide, tail 24 
micra long. 

It is probable that the available females had not attained their maximum 
size at the time of fixation, even though they were sexually mature. However, 
the differences in dimensions from the specimens of Baer (1) do not justify 
the erection of a new species for these American specimens. These specimens 
apparently differ from those observed by Cameron (3) in Scotland only in the 
length of the female tail, a character which can be modified by various means 
of fixation. 
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Plate 1 

Fig 1 - Skrjahingylus nasicola. Anterior end of female. 

Fig, 2 — Skrjabingylus nasicola. Posterior end of female. 

Fig. 3 — Skrjabingylus nasicola. Posterior end of male. 

Fig. 4 — Skrjabingylus nasicola. A male spicule. 

Fig. 5 — Skrjabingylus nasicola. A skull of Spilogale phenax showing typical 
bone destruction due to infestation of the frontal sinuses by S. nasicola. 






Swales : Skrjabingylus nasicola (Lcuckart, 1842). 




Progress of Helminthology in India 

Gobiiid Siiijfli Thapar 

Lucknow University, India 


I consider it a special privilege to have been asked to coiitrihiilc an 
article on the occasion of the Jubilee celebration of Professor Laiiro Travassos. 
llis untiring services to the Science of llelniinthology will be long remembered 
and it gives me great pleasure to find that his colleagues and pupils have con- 
sidered it desirable to commemorate this occasion by issuing a 25-ycars an- 
niversary volume in his honour i.et me, therefore, join them in o!’f(*ring heartiest 
felicitations to Professor Travassos on this occasion, on behalf of myself and 
the associated worleers in India. As regards the choice of my subject, I think 
I could not pay a belter tribute to the extensive services of the professor to 
Helminthological Science than by reviewing the position of helminthological 
research during the corresponding period in India. This would not only place 
on record the work done in this country but would also show the great pos- 
sibilities that slill exist for further work on similar lines. 

Helminthology received little attention in this country in earlier days. 
Although there are references to helminths (worms) in ancient literal lire, specially 
in Susruta, Charaka and Madhava Xidhana, no systematic investigation appears 
to have been carried out on the subject; in fact, Helminthology as a definite 
science w’as not started in India till recently, when by the efforts of some 
Western investigators reports upon the various collections sent from time to time 
from India were made. Thus, we find references to Indian Helminthology in 
the works of Oobbold (1SI)9-1882), (dies ('181)2-, Linslow (19()I-0(>), (lough (1911) 
and others who have described forms from the Indian collections sent to 
them. 

The preliminary work in India seems to have been carried out by 
Evans (1908-10) who reported on the diseases of elephants and recorded their 
parasites from Hurma. Another interesting w'ork was by Day (1909) who re- 
ported the occurrence of Coeniirns infection in goats These earlier studies in 
helminthology were chiefly conducted by the officers of the Medical and Vetei'- 
inary services who made occasional reports on the helminths which confronted 
them in the course of their daily routine. 

We, thus, find contributions of (laiger (1910-15) who compiled the 
check lists of animal parasites of the domestic animals. Lane (1914-17) re- 
corded his observations on the Ancylostomiasis and indicated also the presence 
of Nccator americanus in India. He divided the genus Aniflostoma into two sub- 
genera, Ancijlosloma and Ccijlancijlosloma. During this period he also described 
the rounihvorms from the Elephants and several ne!w genera of the suckored 
roundworms from India, although the validity of some of these latter have 
recently been doubted l)y Yorkc and Maplcslone (1920). A new family, 
Dacnitidae, was also created by him. Lane (1917) further described a new species 
of Bunostomnm from goats in India. 
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The great European war, however, marked the beginning of a new era 
in helminthological research in India. Lciper (1915-18) while in charge of 
the Bilharzia Mission in Egypt, drew attention to the possible spread of Schisto- 
some infection in India by the return of Indian troops from Egypt and Meso- 
potamia, and, thus, the Government were greatly concerned in the threatened 
spread of the infection. The investigations on this and allied problems were, 
thus, taken up. Soparkar (1918-22), while working at Bombay, made im- 
portant contributions on the experimental infection of the Schistosomes in Indian 
Molluscs and further added to our knowledge of the group, avS also to thel 
life-history problems. One result of his studies, however, was his conclusion 
regarding the absence of the specific niolliiscan intermediaries of Egyptian} 
Schistosomes in India, in spile of the fact that cercariae were recovered which 
showed resemblances with the Schistosome ccrcariae. One of them was sub- 
sequently identified by him as the larva of the cattle Schistosome. A larval 
tremalode from the Anophcliiie mo.squito was also reported by him and this 
devcIo{>ed into a form closely allied to Clinostomum, a fish tremalode. Sewell 
(1922) published a monograph on the Indian cercariae, a work which was 
originally taken up by his predecessors, and later (1990) advanced a viqvv 
regarding the polyphylelic origin of the furcocercous cercariae. 

All this was a gootl heritage. The work on helminthology by zoologists 
in India was not taken up till 1923, when the study of this economic branch 
was taken up at some of the Universities. Heliniiilhology is now officially re- 
presented at Ihe Veterinary Research Institute, Muklesar and at the School 
of Tropical Medicine, Calcutta At the universities, it is c.vtcnsively studied at 
Rangoon and at Lucknow, hut certain branches arc reprcscMited also at Aligarh 
and Allahabad. Through the growing efforts of several enthusiastic workers 
at these places, a sufficient kno\vlc<lge has acciiimilated and all Ihe four groups 
of helminth parasites - Tremaloda, Cestoda, Ncmatodu and Acanthocephala 
— are well represented by a fair amount of j)iiblishcd work in recognised 
Journals. 


Trematoda 

This group includes by far the largest amount of published work from 
India. Ware (1923; rei^orled on the family Dicrocoeliidac from the domestic 
animals. Mehra (1920; and his colleagues at Allahabad have contributed to 
the families Lepodcrmalidac and Spirorchidae, as well as on the subfamily 
Pleuioyeneiinae. They have described several new genera and species, while 
Mehra also attempted to establish the jjliylogcny of the members of the 
family Lepoderniaiidae. Vernia (1927) at Allahabad rejmrlcd on a new species 
of Opisthorchis from a fish and pointed out in 1930 the .synonymy of Trcmi- 
orchis with Centrovilus. More recently (1935-36) he has made contributions to 
the fainilv liucephulidae and has added some new forms of Echiiiostomcs from 
the watJr birds. Srivaslava (1933-36^ in a series of memoirs reported on 
the trematodes of fishes and frogs, and has di.scusscd the systematic position 
of .several genera, i. e., Vitellotrema, Genarciwpsis, Mehraorchis, CAnpcnnrns and 
Orientophorus. Further, he lias reported on the seasonal variation and maximum 
frequency of infections of some of Ihe trematodes from the frogs. Bhalerao 
(1925-35), originally from Rangoon and subsequently from Muklesar, described 
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many new forms from a large variety of hosts in a number of interesting 
memoirs. His observations (1934) on the occurrence of Schistosoma japonicum 
in pigs in India is rather interesting, particularly t)ecause of the absence of 
such records of infection in man in this country. If this record is confirmed 
by a study of its life history, there may be a likelij danger of its spread in 
man as well^ and from this point of view the discovery would be very im- 
portant. His earlier observations (1932) on the probable infection of Isopar- 
orchis in man and domestic animals also deserves mention. His recent publica- 
tions on the Irematodes of Indian animals form a series of interesting memoirs 
as they deal with the helminths from a majority of Indian hosts. Moghe (1932) 
and Patwardhan (1935) from Nagpur have described a few new forms from 
birds. 

At Lucknow, the work on the systematic identification of helminth para- 
.sites is in progress. Thapar (1929-35) recorded his observations on the trema- 
todes from a variety of hosts. He (1929) described the genus Gomtia from an 
Indian fish, and in 1933 described a new blood fluke, T remar Injnchns^ from a 
tortoise. This latter form is interesting as it serves to connect the subfamilies 
Spirorchinae and Ilapalotrcrninae. Recently (1930) he has summarized the re- 
sults of his investigations along with those of the other investigators in a 

brochure on « Parasitic Worms and Disease published under the auspices of 
the Lucknow University. In this book which includes three leclures on certain 
aspects of helminthology he has discu.ssed the foundations of helminthology" 
and the harm done by helminth parasites to man, animals and agricultural 
and horticultural plants. In giving refercnct's to ancient helminthology, he has 
quoted their records from Susruta, Charaka and Madhava Nidhana, and has 

identified some of their names according to modern nomenelature in helminth- 
ology. The defects in nomenclature in the present-day text books of zoology 
are pointed out and some of the important advances made in the field are 
also discussed. He has emphasised the value of co-operation between the variou.S 
Government departments and the Universities for conducting helminthological 
research in the country. 

Thapar and Dayal (1931) described an interesting trematode from a 

fish and indicated a probable relationship between Allocrcadiidac and Uetero- 
phyidae. Similarly Thapar and Lai (1935) in describing a new trematode, 

Psiiorchis^ from a bird, drew attention to the probable course of evolution of 
Psilostomidae from Allocreadiidac. Lai (1935-1937) in a series of papers has 
reviewed Avian Trematodes. His review (1930) on the family Nolocotylidae 
has attracted considerable attention, as he emphasizes the importance of the 
genital pore in the diagnosis of the genera and has created several new genera 
on this character. In his paper (1930) on Parorchis snipis^ he has further de- 
veloped the view expressed earlier by Thapar and Lai (1935) and has trac- 
ed the evolution of the Echinoslomcs, indicating a polyphyletic origin of the 
group. Again Lai (1937) has made an exhaustive survey of the characters 
of systematic importance in the Trematodes for defining the basis of classifica- 
tion of the group. His w*ork on the Avian blood flukes gives an account of 
an interesting ^enus that serves to connect the subfamilies, Schistosominae and 
Bilharziellinae. The discovery of the genera, Gigantobilharzia and Parorchis in 
India reveal a peculiar geographical distribution. He has submitted a disserta- 
tion on the Avian Trematodes for the Doctorate of the University of Lucknow. 
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The entire work, which is in the course of i)ub’lication, forms a very useful 
adjunct to the Treinatode fauna of India. Sinha (1932-35) has worked out 
the morphology and the l)ionomics of the Treinatode Parasites of Reptiles 
and has recorded some interesting observations on several new forms. His- 
discover^' of Lissrmijsia from a tortoise gives a record of the first represent- 
ative of the family, Aspidogasiriciae from, India, .\nother form of interest, which 
Sinha has discovered is Gomtialroma^ as it bears multiple testes like Spir- 
orchinac and the ventral sucker like llajHilotremiiiae. This indicates the phylo- 
geny of the genera included under the family Spirorchidae and further shows 
the inadequacj" of subdividing the family. 

Datta (1932) at Mu'ktesar discovered the cause of « nasal granuloma »< 
of cattle and found it to be due to the presence of a Schistosome. This di.scov'ery 
is of great interest, as it entirely throwis out the earlier notions regarding the 
mycotic origin of the disease, and accounts for the importance of helminth- 
ological studies in the diseases of animals. 

At Madras, .\nantrao and his colleagues have added to our knowledge 
of the* Trematodes of the domestic animals Re.sides describing several new 
species of Cercariae, Rao (1935) reported bovine nasal schistosomiasis in Madras 
and recorded the presence of Paragonimns in dogs lie lias also reported on 
the Canine Schistosomiasis. Fernando (1932) recorded observations on Meso- 
covlium and Ilaplarchis while there are stray contributions by llarshey, Pande, 
Ghatterjee and Gogate. 


Ccstoda 

The work on this group of helminths was tiiken up by Southwell 
(1911), who gave a careful account of the Cestodes from fishes and birds 
in a series of interesting memoirs. Southwell and Prashad (1917-18) report- 
ed upon a large number of fisli Cestodes and have further sommarised 
the methods of ase.xual and parlheiiogenetic reproduction in Cestodes. South- 
well and llornell have suggested the ^reat possibility of pearl formation in 
Ceylon pearl oysters owing to the pre.sence of the larval Tclrarhijnchus, and 
further, suggested the encouragement of the gro\sth of these larvae for in-- 
creasing pearl yield in oysters. Thus, although helminth jiarasites are generally 
regarded as harmful creatures, this aspect of their studies indicates their use- 
fulness in the economy of nature ami her products Ilis volume on the Cestodes 
(1930) in the Fauna of the British India summarise our knowledge of the 
group in India. Meggitt (1920-35) has added considerably to our knowledge 
of the Indian Cestodes. Ilis contributions are chiefly on the systematics and 
the life histories of the Cestodes from a variety of hosts, but his work (1931) 
on the Host-Specificity Theory is specially interesting and deserves considera- 
tion. In this memoir he has amply justified his belief in the futility of such a 
recognition in Cestodes. Recent work by other investigators in India on other 
helminth groups further strengthens his views. By his careful and continued 
efforts, he has materially helped Helminthology in India by the establishment 
of a well-equipped Helminthological Institute at the University of Rangoon. 
Sondhi (1923) described a number of tapeworms from dogs in the Panjab, 
and Agarwala (1925) reported an uncommon seat for Echinococcus cysts 
in sheep. Woodland (1923-20) recorded his observations on Caryophyllaeidae 
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and considered this group primitive as against the belief of I-X)ennberg and 
others who regard it to have been secondarily moiizoolic. He further showed 
the affinities of the group with Gi/rocotylidae. Mogbe (1925; recorded his 
observations on a new species of Monopijlidiiiin and later (1925 and 1933) describ- 
ed certain Gestodes from birds and Reptiles of India. Verma (1926 and 1928) 
contributed on the family Protcoceplialidac and on the order Telraphyllidea 
by the addition of new forms under each. Gulati (1929) gave an account 
of new species of Ceslode genus Dipylidium and Johri (1931-35), originally; 
from Lucknow, has made im}K)rtant contributions on the Cestode fauna of 
birds from Luoknow and Rurma. luamdar (1933-31) reported on a few species 
of Gestodes from Indian birds. IMalkani (1933) has made e.\perimeiital in^ 
vestigatioiis on the evagination of the scolices of the larval tapeworms and 
finds that the surface tension plays an important part in the process. The re- 
cent discovery of Echinococcus cysts at Lucknow by Thapar (1936), simulating 
Coeniirus cysts is rather interesting and some further observations are also col- 
lected on this important group. 


Neinatoda 

The work on Nematology has chiefly been conducted by medical in- 
vestigators who confined themselves mainly to the i)athogenic forms in man, 
and here we find such imimrlant workers as Lane, wStewart, Brahma- 
chari and Maplestone. Through their constant efforts, considerable data 
have accumulated on Ancylostomiasis, Ascariasis, and Filariasis. Work on similar 
lines has also been done through the generosity of the Rockefeller Foundation 
by Kendrick and others. Sheather (1919) described a nematode causing 
parasitic gastritis in calves and later < 1920'' gave an account of Synyamas la- 
ryngeus in cattle. Bouleiiger ( 1920-2 1; de.scribed a number of nematodes 

from the domestic animals in the P-anjab and Ware (1921) reported two 

nematodes from the Indian elephants and later from the cattle. Korke (1924) 
described a new microfilaria from a dog and also redescribed Rudolphi’s 

type s})ecies of Spirocerca. Ghandter U925) recorded his observations on 
several forms from the animals dying at the (kilcutta zoo Thapar (1921-25) 
made some observations on the genus Kiliilitma describing several new species 
and further discussed points of general interest in Nematodes. He modified 
Goodey’s formula on the relation between the spicules and the vagina to 

make it more generally applicable to the members of the group in the fol- 
lowing terms : — 

« The length of the spicule ordinarily varies with the length of the 
vagina and where this relationship does not hold good it will be found that 
the length of the spicule varies with the length of the vagina and its horn 
taken together*. 

'* i ! 

This formula is useful in the isolation of the species from each 
other. Again, while describing the genus Echiriopharynx^ Thapar (1925) 
showed the presence of rose-l horn-shaped spines in the oesophagus and also 
indicated the presence of intestinal diverticula in the genus, a feature in which, 
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it was shown to resemble certain members of the family Ascaridae. In the 
Reptilian Oxyurids, Thapar (1925) demonstrated the presence of external cilia- 
tion guarding the excretory pore of certain forms and indicated that the group 
is not primitive as vsnas believed by Seurat and others but that it is a group 
of highly specialised nematodes that have secondarily attained simplicity through 
degeneration. He also cleared up the confusion that existed between the two 
genera, Tachygonetria and Thelandros^ by pointing out that the difference lies 
mainly in the characters of the genital papillae. A new family, Labiduridae, 
was also reported by him in the same communication. Barsikar (1925) re- 
ported a few cases of the occurrence of guinea-worm in domestic animals from 
Sholapur and Islamabad in the Bombay Presidency. Mirza (1929) demonstrated 
the absence of uterine connection with the intestine in Draciinculiis medinensis. 
The digestive system in these worms, according to Mirza, is greatly degenerated, 
lie has added to our knowledge of the anatomy of these worms, by compar- 
ing them with Ascaris and Ichthyoncma ( — Philometra). Be.sides, Mirza and 
his colleagues (1930-3G) at Aligarh have described a number of new Nematodes 
from Indian hosts. A new genus, Biserrafosomiis, was described in 1933 from 
mongoose. This form, Mirza claims to be a connecting link between Nematodes 
and Acanthocephala but it needs confirmation. Maplestonc (1929-31) recorded 
valuable results on the Nematodes of pig and on the nematodes of the animals 
dying at the Calcutta zoo. He redescribed Wuchereria bancrofli and considered 
papillae to be pedunculated. Transverse striations in the pre-anal region of the 
male were also mentioned. Karve from Nagpur described a few forms from' 
Reptiles and Bhalerao (1932-35) from the domestic animals. All these results 
reveal that much revision work is needed on the reports received from the 
European investigators, as some of their findings are necessarily defective in 
many ways. Anant Rao (1923) described the morphology and life history of 
FUaria recondita from Madras, while Pandit, Pandit & Iyer (1929) describe a 
new filarid worm, Conispiciilum giiindiensis, from Calotes. Baylis (1922-23) re- 
ported on the Nematode materials sent by the authorities of the Zoological 
Survey of India and 1ms recently (1936) summarised our knowledge of the 
Nematoda in a volume in the Fauna of British India series. The important 
discovery by Datta (1933) regarding the presence of larvae of Habronema 
muscac in « Barsati » of equines is very interesting as this disease was considered 
to have been of mycotic origin. This opens up further lines of enquiries on 
the diseases of domestic animals. 


Acanthocephala 

Very little work has been done on this interesting group of worms in 
India and our r6sum6 here indicates a promising future, particularly in the 
evolution and consequent establishment of a Natural System of Classification for 
the group. Thapar (1927) described a genus, Acanthogyrus, from fxibeo rohita 
and advanced a tentative classification of the group, which, according to him, 
would satisfy a large number of cases. The previous classifications were defective 
and were criticised by a number of investigators. The characters discovered 
by Thapar formed a good basis for the divisions of the group. Van Cleave 
(1928) reported on a collection of Acanthocephala from the Indian Museum 
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and independently erected two families, Palliscniulac and Hebesomidae, on one 
of the two characters indicated by Thapar. Verina (15)29) from Allahabad 
described a genus, Acaiitliosenlis^ from Calcutta fish, and Subramaniaii reported 
a number of forms from Burma. 'Fhapar (1930) described another genus, Far- 
zaiuUa, from a fish and further confirmed his earlier belief in the characters of 
classification given by him. 

The value of Thapar’s characters in the classification of Acanthocephala 
have received attention by Western workers and their results lend further sup- 
port to his views. Bhalerao (1931;, Dalla (1928-36; and Potdar (1937) have 
also added to our knowledge of the group. 

Thapar (1937) in reviewing certain aspects of helminthology in India 
has pointed out the existing defects in the text-book teaching of the subject in 
India, and has suggested the application of accurate nomenclature and substitu- 
tion of tlie types in the helminthological studies at our Universities and Col- 
leges. lie has again emphasized the value of cooj)erativc work by different de- 
partments in combating helminthic infections in India. A zoologist, with his 

knowledge of comparative anatomy, will be better able to lielp a physician, a 

sanitarian, a veterinarian and an agriculturist in the solution of many such 

prol>lems. 

Tinally, mention must be made of the recent financing of a scheme at 
Lucknow for the systematic investigations of the helminthic infections of thq 
domesticated animals in India by the lm[H‘rial Council of Agricultural Bcsearch, 
The results of these investigations are likely to l)e useful to .\gricultural India- 
One thing, liowever, is definite, that although Burma is ecpiipped with an up- 
to-date Ilelmintliological Institute, sei)aration of Burma will not materially affect 
our progress of Helminthology in Imlia We have several young and enthusiastic 
workers engaged in active research in the country and their labours arc likely 
to yield fruitful results. 




On parasitic Trematodes in Echinoderms 

Jean Timon-David 

University of Marseiiies— France 
[With 3 text-figures] 


Parasitic Trematodes in Kchiiioderms remained during a long time pretty 
nearly unk'niown, and their life-history is still nowadays scarcely studied. I 
have put together in tliis paper the main i)oints of the notions discovered 
by the few authors who sj>ecialized in this branch of Science, and also the 
outcomes of my own investigations. 

Some Kchinoderms only, can be final hosts for Trematodes; this oc- 
currence is very rare {(Ueisloffamia). Most frequently, Echinoderms are intei'- 
ine<liate hosts (second hosts); and, in fact, some larvae ('mctacercariae) are 
very fre(|uently found into Ecliinidac. 

Studies on j)arasitic Trematodes of Echinoderms were made by Schnei- 
der (1858), Cuenol (1892), Jacqueme (Manuscript), Oshima (1911), E. C. Eaust 
(1924), Ward (1933), Timon-David (1933-1930). 

According to the nature of their development, following groups of 
Parasites arc distinguishable: 

I — Parasitic inetacercariae living into Echinoderms and developing, later 
on, into sea birds. 

II — Melaccrcariae developing into Eishes. 

III - Mctacercariae whose life-c\'cle is unknown. 

IV — Mature Trematodes parasitic in Echinoderms. 

I 

METACEUCARIAE DEVELOPING INTO SEA BIRDS 

We ove to Guenot (1892\ the knowledge of these parasites. The meta- 
cercaria of Himaslhla leptosoma (Oeplin) ('IicJiinostomidae') was discovered by 
this author in perioral tentacles of Leptosifimpta inhoerens (O. F. Muller), at 
Arcachon. Guenot considered this species as identical with the larval stage 
described by Villot (1879) in the foot of the Lamellibranch Scrobicnlnria tennis. 
The cysts lay near the outer surface of the tentacles, and their wall is divisible 
into two layers: the outer one, thick though transparent, and the inner one 
thin and refracting. The oral table is provided with a row of 31-32 hooks; 
the excretory system is of the pattern of Echinostomidae. Guenot did not give 
any sketch of this metacercaria. An identical form found by Villot in Scrobicularia 
is able to become adult into coast Gharadriforms as Tringa mriabilis Temm. 
and Calidris leiicophoea (Pall ). These birds can easily swallow the Synapts 
at lower water. 
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From a general stand point, it is curious to find the same metacercaria 
encysted both in Lamellibranch and Ecliinoderin. It would be interesting to 
find out if these two forms do not differ by any particulars in the excretory 
system. 



Fig. 1 — Hinmsthla leptosoma. (Creplin).,- (Echinostomidae)- Mature form from 
Tringa variabilis Teinm. 

A. Palombi gave a description of a nearly allied species, coming from 
the bay of Neapel, Metacercaria (Ilimast/ila) ambigim Palombi (11)31). With 
IJimasthla secunda Nicoll, these are the three larval stages of Ilimasthla describ- 
ed till now. Very likely, the localisation of lliniasUila leptosoma in Ilolothuries 
constitutes an exceptional habitat. Nevertliele.ss, the growing of this metacercaria 
in sea birds is not doubtful. 

II 

METACERCARIAE DEVELOPING IN FISHES 

In a rather ancient manuscript (that was unfortunately never published*), 
C. Jac(iueme has mentioned a cercaria encysted in the mouth-muscles of 

Mentioned by H. Caiilol and A. Vayssiire in ; Les Benches du Rhdne. F.ncyclop^dle d^parte- 
mentale (1914). 
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sea-urchin; its description, only grounded on some superficial characters, re- 
mains silent about the anatomical structure. I took up again these researches 
with a plenteous material, (1033-1931), and I discovered two species of meta- 
cercariae encysted in sea-urchins. It is difficult to say which of them was seen 
by Jacciueme. According to its peculiar anatomy, I could identify one of them 
with Zoogoniis minis Looss, 1901. Heside.s, experimental contaminations proved 
that this determination was quite correct (1936). I have described the second 
species under the name of Melacercaihi psammcchini Timon-David, 1931; its 
systematical affinities are still not secure; however, no doubt remains about its 
growing into a fish. 

Metacercaria of Zoogoiiiis mirus Looss, 1901. 

I have found very frequently (50 to 60 o/o) the metacercariae of Zoo- 
fjaniis minis in Paracentrotus lividiis from the bays of Marseilles and Banyuls. 
The number of cysts in each sea-urchin is very variable (1 to 60). The 
same parasite lives in Spliacrecliiniis (franiilaiis and Arbacia ueqiiitiiberculatai 
it seems to be less common into this latter. 

Cysts removed from various muscles of the dental apparatus measuro 
0.25 mm. in diameter; they enclose a coiled hook shaped larva. I have given 
its anatomical description and I have also studied its life-history. 
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Fig. 2 — Zoogoniis minis I.ooss l^xcysted metacercaria from Paracentrotus li^ 
Vidus. Bay of Marseilles. 

This e.xcysted metacercaria is 0.6 mm. long; its structure is that of 
the Zoogomis genus: spined cuticula; oral sucker 0.09 mm. in diameter; acet- 
abulum 0.1 mm., almost in the middle of the body, near the genital pore; 
digestive system with a long prepharynx, a large basket-form pharynx and 
a very long oesophagus which bifurcates after the acetabulum into two short 
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swelling coeca. Two symmetrical testes situated behind the acetabulum; from 
each of them runs forwards a vas deferens, delineating an inverted V; the cirrus 
sac is large; ovary spherical (0.04 mm.), placed between the coeca; near it 
are the single vitellin follicle and the seminal receptacle. The uterus is not 
quite grown; it runs a short way forwards the genital pore. Excretory system 
\sath spherical vesicle (O.OG mm.) containing concretionary bodies, in which 
fall the two collecting ducts. 

This larva differs from the adult parasite which Looss (1001) and 
Goldschmidt (1902) described, only by the unactivity of the reproductive system 
and the incomplete development of the uterus. 

Various Blenniiis gattoriigine Hriin. were experimentally infected by feed- 
ing them with encysted metacercariae. These fishes, when autopsied, (45 days 
after infection), dave twelve Zoogonns minis which were well living, but not 
yet sexually mature. It appears that Blenniiis being not its regular host is in- 
completely suitable for this parasite. In the nature, Zoogomis minis was found, 
till now, only in the rectum of JAibnis meriila L. 

Metacercaria psammcchini Timon-David, 1934. 

I never found this metacercaria in Parficcnfroliis Uniihis, but I got it 
frequently in Psammochiniis microfuberciilalus and, less often, in Sphacrechiniis 
granulans, from Marseilles and llanyuls. 



Fig. 3 — Metacercaria psammcchini Timon-David. Exeysted from Psnmmechinus 
microtuberculatiis. Bay of Marseilles. 


Cysts removed from the mouth muscles are 0.32 to 0.35 mm. long; 
their wall is 0.009 mm. thiclc. Exeysted larva is 0.53 mm. long. Acetabulum 
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(diameter 0.2 mm.), large and pedunculated; oral sucker 0.1 mm. in diameter; 
digestive system with short pr6pharynx, very large pharynx (0.072 mm.) and 
very short oesophagus; elongated coeca, extending almost towards the end of 
the body. Outlines of the gonades scarcely indicated and besides little grown, 
placed one above the other, between the coeca; genital pore opens on the 
front marginc of the acetabular foot. Excretory system with an irregularlj'^ 
oval vOvSicle, (0.1 mm. long), into which open the two collecting ducts. I can’t 
say the number nor the places of the flame cells. 

Systematic place of this metacercaria is yet doubtful; the solution of 
this problem shall be given only by feeding experiments. Unfortunately, my 
attempts to experimental contaminations were not, till now, efficient. Attribu- 
tion to a genus from the family Stcriiujoplioridae, which I proposed (1934) 
as very hypothetical is not to be maintained. 

III 

METACEKGARIAE FOUND IN ECHINODERMS 
AND WHOSE LIFE CYCLE IS UNKNOWN. 

I shall class first in this provisional group the metacercaria which Anton 
Schneider (1858) found at Neapel in the coelom of Ilolotliiiria tiibnlosa Gm. ; 
its description is besides insufficient. 

Metacercaria capriciosa (Cucinot 1893) was found at Roscoff in tho 
gonades of Ophiothrix fragilis (Abild.) and of Ophinra albida Forbes, and also 
in the perioral tentacles of Leptosynapta inhoerens (Muller). Ciuinol’s already 
ancient work, contains a description which is somewhat insufticient; Cysts 
from 0.1 to 0.2 mm. in diameter; encysted larva with striated cuticula, two 
large suckers, the acetabular one being a little larger than the oral. Nothing 
is known on excretory, digestive and genital systems. This larval stage seems 
very likely to be connected \\\ith Metacercaria meyacotyle Villot, from the 
Mysis of Roscoff. 

Cuenot thought (loc. cit., p. 10), but without proofs, that this larva 
is able to groiw into a fish (Sptea, Pleiironectes)^ as well as into a sea bird; 
an opinion which seems very improbable. As long as the anatomical structure 
of this metacercaria will remain so badly kno^vn, it seems to me better tO' 
keep back every hyix) thesis about its development. 

In this group must be also classed the metacercaria found by Oshima 
(1911) in an Auricularia. 

IV 

MATURE TREMATODE PARASITES OF ECHINODERMS 

A quite remarkable type was discovered by E. C. Faust (1924) in the 
intestinal duct of an Holothuria from Andaman Islands, Xctinopyga mauritiana, 
which this author named CAeistoyaniia holothuriana (nov. gcii., nov. sp.). About 
fifty parasites were collected by him. 

Here is, according to E. C, Faust, the summary description of this 
mi usual parasite. 
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Pyriform, measuring 2.1 mm. in lenglli, and 1.1 mm. in breadlh, concav 
venlrally, convex dorsally. Oral sucker 0.083 to 0.1 mm. x 0.110 to 0.140 
mm. Acetabulum on the i)osterior half of the body and constituting a rather 
complex bold fast organ. Digestive system without pre])harynx, with two coeca, 
extending towards the distal region of the body. Genital system curiously constitut- 
ed, involving a'U obligatory self-fertilization (Cteistogamy). Klongated, tubular 
ovary, irregularly bent. Oviduct connecting with a little ootyjic. Uterus consist- 
ing of a large, thin-walled, blind pouch. Mggs (0.092 X 0.077 inm.) with a long 
jwlar filament. K G. Faust supposes that this filament may serve to the 

ru])lure of the blind sac and this allowes the dis[)ersion of the enclosed eggs. 
Two testes symmetrically' placed in front of the anterior margin of the hold 
fast organ; vasa deferentia running one into the other in a single duct leading 

to a seminal vesicle, in the posterior part of the body. This organ is con- 
nected with a long caijillary cirrus turning u}) and meeting a vagin. 

No details of the excretory sy'stoin have been observed; the life cycle 
is luiknow'ii. 

This summary of our knowledges makes the unusual interest of Trematode 
jiarasites of Echinoderrns quite obvious It is certain that this grouj) will bo 
increased in proportion as new notions will bo tiiscovered; such as it is, it 
gathers together a series of species very remarkal)le by their life history, 
development and anatomical structure. 
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Lesdes produzidas no homem por Strongyloides. 
Sobre a “hyperinfection” 

C. Magarinos Torres c A. Penna de Azcvedo 

Institute Oswaldo Cruz, Rio de Janeiro — Brasil 

[Com 9 estampas] 


Os nematoides do f^encro SIrnngifloidefi Grassi, 1879, tern side cnconlra- 
dos em diversos aniinaos (jM)rco, macacos, cao, ralo, ophidios, ;,»allinha, etc.), 
mas a unica especie ate agora assignalada no liomcm,, c S. stercoralis (Bavay, 
1877). i 

A biologia dos Strongijinidrs c .sobremodo intercssante, pdas curiosas 
adapta^Ocs que apresciita cm siia phase parasitaria. No qiic diz respeito ao 
S. stercoralis^ o scu cyclo cvoliitivo no liospcdador offerece particnlaridades so 
rcccntemente investigadas, c, ainda, em discussao, taes a existencia de \ima. 
f6rma macha parasita, do vida ephemera fKreis, 1032, Faust, 1933;, e a mo- 
dalidade abreviada do typo « dirccto > de descMivolvimento, ligada ao que Faust 
(1936) denomina « hyperinfection . 

Em duas necropsias registradas na Sec^ao de Anatomia Pathologica do 
Instituto Oswaldo Cruz, tivemos occasifu) de observar IcsOes visceraes do ho- 
mem associadas a pre.sen^a de numero consideravel de larvas. 

Os casos s6 despertaram atlen^ilo quando ix)r occasblo do exame dos 
edrtes histologicos, e, como consetfueiicia. a delcrminac3o da especie de Stron- 
(jijloides nJlo poude ser bascada no cstudo dos hclminthos adultos, tratando-se, 
presumidamente, do S. stercoralis (IJavay, 1877). Numerosas larvas (231, no 
Caso 2983, c 492, no Caso 3012) foram isoladas das paredes dos intestinos 
(conservados cm soliiv«4o de fonnol), e idenlificadas pelo Prof. Lauro Tra- 
vassos, a quern agradecemos, e cujo rclatorio transcrevemos a seguir, 

« Os Drs. C. M. Torres c P. de Azcvedo remetteram-me fragmen- 
tos de intestino grosso provenientes de duas necropsias (n.os 2983 e 3042), 
com ulcerayOes de cerca de 5 a 7 inms. de diametro, repletas de larvas 
de nematodeos. 

Pelo estudo que fizemos do referido material, verificamos que, no 
n.o 3042, as ulcera96es continham um grande numero de larvas na ca- 
vidade. O material n.o 2983 apresentava larvas no interior da ulcera^Sio, 
e, ainda, outras introduzidas profundamente nos tecidos, o que difficul- 
tava, sobremodo, o seu estudo. 

Do material n.o 3042 examinamos cerca de 500 larvas, todas do 
primeiro estadio (rhabditoides). Do material n.o 2983 examinamos, ape- 
nas, cerca de 200 larvas, pois o facto de estarem introduzidas profunda- 
mente nos tecidos, tornava difficil a obtengSo de exempt ares em boas 
condi^Oes para estudo. Estas larvas cram, igualmente, do primeiro estadio. 
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As larvas, quando isoladas (Est. 3, fig. 1), medein cerca de 318 a 
400 micra dc comprimento por iima largura maxima de cerca de 18 
micra. Esophago tyj)icamente rhabdiliformc, mediiido ccrca de 70 a 90 
micra de comprimento total; dilata^iio anterior, medindo ccrca de 32 a 
15 micra de comprimento; por^ao intermediaria ou istlinio, cerca de 
12 a 25 micra; final mente, o bulbo, cerca dc 10 a 12 micra de dia- 
metro. Anus siliiado a cerca de 55 micra da extremidade. Cauda conica, 
terminada cm ponta aguda. Idenlifiquei estas larvas como sendo dc 
Strongyloides, provavelmentc S. stercoralis (Bavay, 1877). 

O que sc observa no material n.® 3012 podc ser explicado, com 
facilidadc, admittindo-se a cxisloncia previa de ulccras no intestino grosso, 
nas quaes se hajam alojado as larvas, mantendo, dcsse modo, as ulcera- 
fOes. A explioa 9 ao e niais difficil, no que respeita o material n.® 2983, 
cm virtude da penclra^Ao profunda das larvas do primeiro estadio. A 
expiicafao que nos parece mais acceitavel, 6 a de ter havido uma modi- 
fica^ilo nas coiidicoes tio ineio intestinal, a tpial determinaria a migra- 
filo crratica das larvas, c consequenle pcnclrafuo i)rofimda nas paredes 
do grosso intestino. 

Procurainos verificar a e.xisteiicia de larvas do segimdo estadio (fi- 
lariformcs), que cstivessem realisando urn oyclo endogeno. Em cerca 
dc 700 larvas examinadas com minucia, todas cram, seguramente, do 
primeiro estadio (rhabditiformes'). .\lgumas larvas, por vczes, a uin examc 
superficial, j)arcciam pcrtcncer ao segimdo estadio, mas a consequente 
observa^ao com grande augmenlo logo revelava que cram, realmente, 
larvas do primeiro estadio. 

Exam^namos, ainda, cerca de 20 c6rles histologicos de orgftos do 
Caso n. 2983, nos quaes existiam numerosas larvas na mucosa, e ou- 
tras, muito mais profiindamente, em plena camada muscular. Nestes cor- 
tes pudemo.s, apenas, idcntificar, com seguranca, dims larvas, situadas na 
intimidadc da mucosa, ambas larvas do primeiro estadio *. 

Maiiguinhos, 3 de Setembro de 1937. 

(Assignado) LAURO TRAVASSOS 


O Strongyloides stercoralis (Bavay, 1877) apresenta dois cyclos evoluti- 
vos, um asexuado (evolu^So direcla ou parthcnogenetica), e outro sexuado (evo- 
lu^ao indirecta, desenvolvimento hclerogonico). 

A forma intestinal ou parasitaria (fdrina strongyloide) 6 representada, uni- 
camente, por ferncas, as quaes niedcm 2.2-2.5 mm. de com])rimcnto c 31-7C| 
micra de largura. 

O habitat da femca parlhcnogcnelica, ou, mais provavelmentc, herma- 
l)hrodita i, e a por^ao pylorica do cslomago, o duodeno c a por^ao su- 
perior do jejuno, Riva (1892; e Von Kurlow (1902) referindo, comtudo, a sua 
existeiicia at^ o cecum e o colon. Occupando o interior das cryptas da mu- 


> Sandground (1926) demonstrou a cxistencia de spermatozoides na femea parasita. 
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cosa, ahi deposita os seus ovos (Golgi & Moiili, 1886), os quaes medem 50-58 
niicra de comprimiento e 30-31 micra de largura, scndo, em siia maioria, ja 
cmbryonados no momcnto da oviposi^So. Seguiido Azkanazy (1900), Oiidendal 
(1926) e outros, o helmiiitho penctra, frequcntementc, no stroma da propria 
mucosa. Ophuls (1929), ao contrario, acredita que o helmintho liabitualmenle 
nao penetre na espessura da mucosa. 

A sahida dos embryOes rhabdiliformcs, os quaes medem, iiessa occasiao, 
200-300 micra de compr^meiibo e 14-16 micra de largura, effecUia-se no in- 
terior das cryptas pouco temiK) depois da postura, ganhando dies, em seguida, 
o canal intestinal, scndo lan^ados no exterior jimtainenlc com as fezes, Nestas,, 
os embryOes rhabditiformes crcsccm, attingindo o* duplo oii o triple das di- 
mensOes origiiiaes, transformando-se ou dircctamente em larvas filarifortnes ou 
strongyloides infestantes (evolu^ao direcla), ou em helminthos « rhabditiformes »; 
sexualmentc maduros de vida livre (evolucSo indirecta). 

Em condigOcs favoravcis de temperatura do solo, a trails for maySo de 
larvas rhabditiformes (iirimcira geracilo) em adiiltos unisexuados de vida livre 
(formas livres, slercoraes ou rhabditoidcs) pode realizar-se em 30 horas. Os 
exeinplares femeos de vida livre produzem ovos ferteis dos quaes sc originam 
larvas rhabditiformes (segunda gera^ao). Estas transformam-se, dejiois, em lar- 
vas filariformes ou strongyloides infestantes para o homem alravez da pclle 
ou das mucosas buccal, esophagiana ou gastrica. A larva filari forme transforma- 
se em femea parthenogenelica uma vez alcan^ado o lubo digestive do hospedador. 

Leichteristern (1898) falla cm < autoinfection >, sem definir, comtudo, o 
processo segundo o qual el la se daria. 

Gage (1911) identifica larvas « filariformes > dc Strongyloides intesfinalis 
no escarro de um doenle <iue continha numero consideravel de larvas rhabdi- 
tiformes nas fezes. A necropsia mostrou areas recentes de bronchopneumonia 
nos lobos inferiores dc ambos os pulmOes, a presen^a de larvas no conteiido 
da trachea e dos bronchios e de vermes adullos, ovos e larvas na luz do m- 
testino c nas glandulas dc Lieberkiilin, e, tambem, de larvas nos espa^s e 
vasos lymphaticos do iiitcslino, bem como na sub-mucosa, niuscularis mucosae, 
tunicas muscular c serosa. I)iz esse autor textualmcnte : 

« It has been suggested by (irassi, ami later by Ward, that the 
direct transformation of rhabditiforin larvae into filariform larvae and 
then back to the parasitic mother worms may occur inside the intestine. 
The finding of three filariform larvae in a fresh stool from one of my 
cases would seem to bear this out, but this cannot be a common occur- 
rence, or at aiitojisy there would be found all the stages between the 
filariform larvae and the adult worm, which is not the case. The find- 
ing of larvae in the sputum in Case I here reported, after the patient 
had tiSfen in bed two months, indicates that he was reinfecting himself. 
Because of his personal filthiness and the irritation of the skin over his 
buttocks and back„ I thought that the larvae were gaining entrance through 
the skin at this place, and probably some did. However, the presence 
of larvae in the lymph-spaces and lymph-vessels of the intestinal wall 
suggests another plausible explanation — that the larvae pierce the in- 
testinal walls, enter the lymph-stream pass up the thoracic duct into 
the subclavian vein, thence through the right heart to the lungs, appear 
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in the sputum and, when swallowed, develop into adult parasites. This 
idea is strengthened by the fact that some of the larvae in the sputum 
were young, as shown by the presence of the sexual anlage. In this way 
a vicious circle is set up and the infection grows steadily worse, and, as 
the number of worms in the intestine increases, more larvae penetrate 
the intestinal walls and pass over the route above described ». 

Em infec^Oes experimentaes massi^as, Ffilleborn (1914) verificou que as 
larvas de Strongi/loidex e de Ancglosioma [>odein passar alravez dos capillares 
pulmonares para a circula^ao geral, alcan^ando, desse modo, os rins e outras 
visceras. 

Yokogawa (1913) encontrou iiumerosas larvas do Strongyloides siercoralis 
na sub-mucosa, muscular e serosa do grosso inteslino e no figado de pacientc 
morto de dysenteria amcbiana, sendo a autoinfesla^'Ao, lambem, admittida por 
Thira (1924). 

Fiillcborn (1926) referiu como « autoinfection », a rcinfcsta^ilo atravez da 
pclle da regiSo peri-anal, de individiios infcstados em cujos pellos da margem 
do anus se leriam abrigado larvas rhahditiformcs, posleriormente transformadas 
em larvas filariformes infestantes. 

Nishigori (1928) dcmonstrou que a auto-inf csta^ao do hosi)cdador pode 
dar-se pela penetra^So de larvas filariformes atravez da mucosa do colon e por 
emmigra^iio para os pulmOes atravez da circulacSo venosa visceral c do cora^Ho 
direito, seguindo, depois, o helmintho, o seu percurso habitual at6 o tubo 
intestinal. Adinitte que a reinfesta^ilo interna occorra em tres typos de docntes: 
(1) os que soffrem de coiistipa^ao, (2) aquelles cujo conteudo intestinal nSo 6 
favoravel a vida do neraatoide, e (3) atiuelles que apresenlam ulcerates intesti- 
iiaes em cuja profundidade as larvas se possam alojar. 

Ophuls (1929), publicando uni caso de slrongyloidose, diz, tcxtuahnentc: 

« In this disease, autoreinfcction takes place constantly by the entrance 
of filariform larvae through the skin, especially in the region of the 
anus, or by their invasion of the intestinal wall, usually in the region of 
the colon and rectum. From the colon and upper part of the rectum, 
the larvae are carried to the lungs indirectly by way of the thoracic 
duct, while tho.se that penetrate the lower part of the rectum can reach 
the lungs directly by way of the lower hemorrhoidal veins. The direct 
mode is probably the more important one, because on the long indirect 
way many larvae must be destroyed before arriving in the lungs ». 

Fr6es (1929 e 1930) observou um caso fatal de estrongyloidose com a pre- 
.seiiQa de larvas rhabditiformes nas fezes, no exsudato pleural do doente e do' 
cadaver, no liquido pericardico e no sangue pulmonar do cadaver. Apenas uma 
larva com os caracteres de estrongyliforme foi encontrada no liquido pericardico. 
O intestino, aberto desde o duodeno ao recto, nSo aprcsentava lesOcs ulcerosas, 
contendo fezes molles, quasi diarrheicas, nas quaes, o exame micro.scopico re- 
velou quantidade extraordinaria de larvas rhabditiformes do Stronyylofdes stereo- 
ralis, em cultura pura. « Foi incontestavelmcnte o exame de f^zes <iue resolveii 
definitivamente o problema da identifica^So das larvas, confirmando a idea que 
nos deixara o raciocinio a res|>eito do caso: De facto, deante da ausencia de ver- 
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mes adultos no irttestino (o que nos deu a certeza de nSio serem as larvas de 
ascaride neni de ancylostomo) raciociiii'imos: — Qiial o neniatoide intestinal cujas 
larvas podem circular no sang,ue e cujos adultos nSo sao visiveis ao ser feito 
o exame macroscopico das paredes inlestiiiaes? Ao que nos consta isso so se 
da de referencia ao Strongyloides sfercoralis cujos adultos, hermaphroditas (Sand- 
ground) vivem nas paredes do intestino delgado, parasilando as glandulas de 
Lieberkuhn ». 

Faust e seus collaboradores (1931-35) admittem um cyclo evohitivo al- 
gum lanto differentc do que e referido pclos classicos. 

Faust (1931) assignala a presen^a dc larvas filariformes anas em f^zes 
recentemente emittidas, de doentes com diarrhea, desapparcccndo cllas, conu- 
pletamente ap6s administra^ao dc violcta dc gcnliana, ao passo que persistem, 
as larvas rhabditiformes. 

Faust (1933) confirma a existcncia de machos parasitos dcscobertos por 
Kreis (1932). Seriam dies mais communs nos bronchiolos e bronchios nos 
estadios preadolescente e adolescentc, existindo, porem, na propria cavidade do 
intestino, nos estadios de adolcsccnte e maduro. O sen numero dccrcsce, com,- 
tudo, progressivamente, desde o firn do periodo de incubaQtlo (6-8 dias) at6 
o 45«' dia. Ue qualquer maneira, a sua pcrmancncia no intestino seria sempre 
transitoria, nio tendo a capacidade de penetrar nos tecidos. 

Faust, Wells, .\dams & Beach (1931) forneccm dados e.xperimcntaes in- 
dicando que, positivamentc, cxiste uma auto-infesla?5o interna 

Faust (1933), Beach (1935, 1936), Kouri, Basnuevo e Arenas (1936) 
mostraram que as chamadas evoluyOcs « directa > c « indirccla > dependem fun- 
damentalmenle, das condiyOcs do meio ambientc, devendo ser minorado o si- 
gnificado que pudesse ter coino typos evolutivos distinctos. 

Faust (1936) diz tcxtualmente : 

t Thus both clinical and experimental evidence on the part of several 
observers has indicated that internal self-infection exists; that it is an 
abbreviated form of the « direct > type of development adapted to a, 
purely parasitic existence of the parasite; that diarrhea favors this modifica- 
tion in the development and that it is not uncommon either in clinical 
cases or in suitable experimental hosts. Since this mode of internal 
reinfection constitutes a definite step in the progressive parasitism of 
Strongyloides and is distinct from external « auloinfection > as conceived 
by Fulleborn (1926), the writer believes that his consistent use of the 
term t hyperinfection v for this process of internal reinfection is amply, 
justified ». 

Caso n.o 2983. — S. F. C., brasileiro, branco, barbeiro, de 31 annos de 

edade, inlernou-se, em Maryo de 1937, na l.« Enfcrniaria do Hospital S. Fran- 
cisco de Assis, serviyo clinico do Prof. Agenor Porto, sob os cuidados me- 
dicos do Dr. Garcia Junior. A doenya teve inicio ein Novembro de 1936, 

quando, ap6s ingestSo de meio litro de leite, ao deitar-se, o paciente foi des- 
pertado alta noite, com mal estar e vomitos. Desde a manha seguinte, ins- 
tallou-se uma diarrhea que lem persistido ale a data de entrada na Enferma- 
ria, com alternativas de melhoras e jHioras. As evacuayOes diarias sSo em nu- 
mero de tres ou quatroj, as fezes quasi liquidas, amarelladas, nao arejadas. 
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sem muco c scm sangiie. O doeiite ai)rcsoiitii vomitos constituidos por « gosma » 
verde, on verdo-ainarellada. Rescrva alcaliiia egiial a 42 o/o. O exame de urina 
revela glycosuria e o dc fezes nioslra uiimerosissimas larvas dc Sfronffijloides, 

O obito occorreii 9 dias depois do iiiternamento, sendo a necropsia 
realisada 17 boras ap6s a morle. 

Protocollo da necropsia: — O cadaver e de um homem mo^o, de c6r 
parda, eni iiiiis condicbes de indri^no, Unediuido 1 m. 07 de coniprimenlo, 
pesando 58 kilos. Pupillas redoiidas, egualmente dilaladas, corneas iimpidas, 
conjunctivas pallidas. Dentes cm condi^Oes regulares dc conservagilo, existindo 
alguns poslifos. Rigidez eadaverica presenle. Ganglios lyniphalicos inguino-cruracs, 
palpaveis. Kxternaniente iiHo ha edema, nem iclerieia, nem anomalias. 

Ao c6rte, camadas gordurosa e niu.scular reduzidas. Pcriloneo parietal 
pallido, liso e brilliante. Al9as iiileslinaos livres de adherciicias. Gordura do» 
epiploon muito rcduzida. Ganglios lymphaticos mcscnlericos, algum taiito au- 
gmcnlatlos de volume. 

Thorax: -- Espafo jjrecordial descoberlo eni exlensao normal, o sacco fi- 
broso do pericardio encerrando 30 c c. de li({iiido amarcllo, turvo. Curasao 
de volume comparavel ao do punho do cadaver, jicsaiulo 210 grs. Ponla for- 
niada pelo venlriculo es<[Ucrdo. Gordura ej)ieardial reduzida. Existe uma placa 
loitosa sobre a face anterior do venlriculo dircito. Ao corle, as paredes do ven- 
triculo esquerdo silo augmentadas de espessura, medindo 22 mms. na base,, 
Eiidocardio parietal e valvular, liso e brilliante. Musculalura um pouco dimi** 
nuida de consisteiicia, dc colorayilo vermelha-pardacenta, n5o moslrando, ao* 
cortc, augmenlo apparentc do leciilo conjunctivo. .\orla moslra dua.s pequenas 
placas, amarcllas, proeiuinenles, pouco acima do orificio aortico, sendo lisa, 
amarella, brilliante, na poryao restanle Pulniocs augnientados de volume, po- 
sando o direito, 7(>0 grs., e o es([uertlo, 028 grs. .V. crepita^Ao c diniinuida 
Superficie do corte dc cor vcrmelha-escura, muito humida, dando sahida, pela 
compressao, a liqiiido espunioso, siuiguinoleiilo. XAo lia nodulos, nem areas de 
consolida^ao percepliveis pela palpa^Ao. 

Rayo mcde, sobre a convcxidade, 12,5 x 7,5 X 1 ems., pesando 258 grs. 
Capsula conjunctiva, algum lanto espessada. Superficie do corle, dc cor ver-* 
mellia-escura, sendo o tccido conjunctivo niais apparentc que o normal, c o- 
lymphoidc, obscurccido. .\ polpa iiAo t* diffluente. Junto ao ba^o principal, 
existe um supranurnerario, do tanianlio dc unia avelA. 

Rim direito mcde 12,5 x 7 x I cnis., pesando 160 grs., e o es(|uerdo, 
13 X 1 X 3,5 ems , pesando 170 grs. Km ambos, a capsula c adlierenlc, acar- 
relando por^Oes do parenchyma renal, ao scr destacada. Caniada corlical adel- 
ga^ada, de cor amarellada. Pyraniides de cor violacca. 

Figado augnientado de volume, pesando 1900 grs., medindo, o diamclro 
transverse, 29 ciiik,, o anlero-poslerior, 17 ems., c o vertical, 11 ems. Coiir 
figuracAo normal. Capsula lisa, transpareiilc c brilliante. Superficie do cdrlo, 
de cor pardaconta-rosea, com as[)eclo opaco, sendo obscurccido o desenho lo- 
bular, c esbo^ado, o asixjclo dc « noz inoscada». Consistencia diminuida. 

Vesicula biliar, pancreas c glandulas suprarcnacs, sein altcracOes do normal. 

Intestino delgado com a muc^isa pallida e brilliante cm toda a cxlensAo. 
No grosso intestino, muito numcrosas pequenas ulceragOes superficiaes, com mcnos 
de 1 cpi- de diamclro (Est. 3, fig. 1) .sAo cncoiitradas. Algumas, parccendo recentes, 
de colora^Ao escura, quasi negra, nioslram Ixirdos lisos e regulares. Outras, pare- 
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cendo mais antigas, mostram relraccao dos tec^dos e contornos irregulares. 
As iilceras nSo s3o recobertas por qiiantidadc apreciavel de fibrina, sendo a sua 
por^ao central, em geral, a parte mats profunda. Nao existem helminthos 
reconheciveis a olho nd. 

Craneo: — NSo foi examinado. 

Diagnostico ana/om/co; - - Colite ulcerativa. LcsOcs associadas a presen^’a 
de larvas de StronggloUies no intestino grosso, veias colicas, veia-porta, figado, 
ganglios lymphaticos niesocolicos c pulmOes, Gloinerulo-nephrite aguda (leve). 
liypertrophia do ventriciilo estiuerdo. Petechias na mucosa do estoraago. Edema 
e congeslSo chronica passiva dos iJulmAes. Bronchopneumonia hypostatica. Con- 
gestao chronica passiva do figado e do ba^o. Cachexia. Ba^o supranuincrario. 

Exanie microscopico: ~ X les3o encontrada, uniformemente, em todos os 
fragnientos do grosso intestino submettidos a exame microscopico, consta de 
infUtrugdo cellular diffusa da mucosa e sub-mucosa, mais pronunciada na mu-i 
cosa cpie na sub-mucosa, variaiido de intensidadc de ponto para ponto. Em- 
bora diffusa, permaiiece scinpre discrela. As celhilas encontradas sito, em sua 
maioria, polymorphonucleares cosinophilos (Est. 4, fig. 4), aos quaes se jun- 
tam macrophagos e, em menor ninnero, cellulas plasmalicas e lymphocytos. 
O processo inflammatorio diffuso esla associado a presenga de numerosas lar- 
vas rhabdiliformes de Slronggloidcs, localisadas umas na luz das glandulas 
de lacl>erkuhn, geralmenle em' sua por^3o mais profunda (Est. 4, figs. 1 e 3), 
outras no chorium adjacenle (Est. 4, fig. 1), outras, ainda, no miiscularis mucosae 
oil na sub-mucosa (Est. 2, fig. 2/. Xao ha forma^So de fibrina. 

O iiumero de larvas e, por vezes, considcravel. Em determinado pre- 
parado, conlamos 1 1 cortes differentes de larvas em 5 millimetros quadrados 

As vezes a mucosa ni4o mostra nenhum nucleo corado, nos preparados 
pela hematoxylina-cosina, em zonas exteiisas de sua porgilo superficial, sein 
desintegravno dos lecidos lalleravdo posl-morlem) (Est. t, fig. 2, em sua parte 
inferior). 

Em determinados pontos, a infiilraciio cellular e tumefaegao da mucosa 
e sub-mucosa silo mais accenluadas, o epilhelio de revestimciilo desapparecido, 
as glandulas modificadas em sen arranjo normal, o miiscularis mucosae inter- 
rompido e tumido, processes esses (pie traduzem uma lesilo ulcerosa em phase 
inicial de formayilo (Est. 4, fig. 2). 

Outras lesOes encontradas iios edrtes hislologicos do colon constam de 
suffusOes hemorrhagicas, necrose em focos e verdadeiras ulceras. 

As su/fusCws hemorrhagicas associam-se a infiltra^ao cellular diffusa e 
occupam, ora a parte mais sujierficial da mucosa (Esl. 2, fig. 2; est. 4, fig. 3; 
est. 5, fig. 1), ora constituem |H*qiienos focos mulliplos, tanto na mucosa, como 
na sub-mucosa (Est. 2, fig. 2, bj. As hemorrhagias esino associadas a presenc^a 
de larvas rhabdiliformes de Slronggloitles. 

Necrose circumscripla da mucosa c sub-mucosa (Est. 3, fig. 2), <3 outro 
tyjK) de lesSo encoiiLrado. Ao sen nivel as lesdes existem ni4o s6 nas tunicas 
muscular e iieritoneal, como extensas no meso-colon subjacente (Est. 3, fig. 2, c), 
Constam de infiltra^ao cellular, associada on nilo a presen^a de larvas rhabdili- 
formes de Strongyloides, hem como de thrombose parasilaria parietal (Est. 5, 
fig. 2) ou obliterante (Est. 0, fig. 1; est. 7, fig. 1) das veias colicas, Abundante 
material sem estructura apparcutc, iiitensainenle corado pela eosina (substancia 
hyalina) existc accumulado na visiiihanya immediala das larvas (lue occupam a 
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luz das veias (Est. 6, fig. 1). A16ra de thrombose, as larvas dSo lugar a um 
processo de endophlebite e pcriphlebile, cste ultimo bastante intenso quando 
existe thrombose oblilerantc (Est. 6, fig. 1). 

Nas ulceragoes, a necrose compromette, cgiialmcnte, a tunica muscular, tor- 
nando-se bastante adelga^adas as parcdes do inlestino ao seu nivel (Est. 3, 
fig 3). 

Junto As larvas rhabdiliformes que penetraram rccentemente na.s paredes 
do iutestino, as lesOes constain de hcmorrhagia (Est. 2, fig. 2; est. 4, fig. 3) 
e infiltra^ao polymorphonuclear eosinophila e lymphocytaria (Est. f, fig. 4). 
Em torno das de penetra^ao mais antiga, laes as situadas no Fundo das iilceras, 
dominam os macrophagos (liistiocytos) e cellulas gigantes de corpo extranho 
(Est. 5, fig. 3) existindo, cm inenor miinero, polymorphonucleares, lympho- 
cytos e cellulas plasmaticas. 

Os c6rtes histologicos dos rins mostram gloincrulos augmentados de vo- 
lume, com proliferacao dc cellulas endothcliaes, proliferacao moderada do epi- 
thelio da capsula de Bowmann, e adherencias anorinaes do glomcrulo a cap- 
sula. Os capillares do tufo glomerular sAo, cm geral, perrneaveis. Completa o 
quadro liislologico, intensa hyperemia (capillares e arterias), edema, processes 
degenerativos (infiltra^ao gordiirosa c degenerescencia hydropica) e necrose no 
epithelio dos tulx)s contornados. Existem, ainda, cylindros hyaliiios e proli- 
fera^ito do tecido intersticial ein fdcos circumscriptos. NAo ha arleriosclerose 
dos grosses vasos. 

Nos vasos lymphaticos da sub-mucosa do colon, as larvas localisam-se 
cm sua luz. Alguns penetram em suas paredes, collocando-se enlre as tu- 
nicas media e interna (Est. 6, fig. 2). O endothelio esta conservado, notando-sc 
infiltra^Ao raonoiiuclear cm torno do helminlho. Este e a reacyAo inflainma- 
toria coiislituem um pequeiio nodiilo que faz .saliencia na cavidade do vaso 

lymphatico. 

A tendencia das larvas rhabditiformes (luc caminhani ao longo das vias 
lymphaticas a penetrarem em suas i)aredes e nos tecidos adjacentes '€ bem 
exemplificada nos pequenos ganglios lyinjjhalicos do me.socolon. Na figura 2 
da est. 8, vemos larvas localisadas no seio lymphatico marginal, em torno 
das quaes se constituio um granuloma iiiflainmatorio, no cpial as cellulas endo- 
theliaes sAo elemento dominante. Na (Est. 8, figs. 1 e 3) as larvas abando- 

naram a luz dos seios lymphaticos, localisando-se nos corddes folliculares. Ahi 
sAo circumdadas por cellulas gigantes de cor|)o extranho, o (iiie confere ao 

processo de lymphadenite existente, um cunho histologico peculiar. 

As larvas sAo cncoiitradas, egualinente livres, no tecido gorduroso do 

mesocolon (Est. 8, fig. 4), 

Outras lesOes intcressantes sAo as (jue provocara as larvas rhabditifor* 
mes de SirongyloUtes no syslcma venoso. Nas veias do meso-colon, as larvas 
occupam a sua luz (Est. A*, fig. 2% daiido lugar a thromIx>se parietal (Est. 5, 
fig. 2), ou obliterante (Est. G, fig. I). Na visiiihanya imrnediala do helmintho 
existe uma subslancia homogenea fortcmenle corada pela eosina, com a ap- 
parencia de subslancia hyalina (Est. 6, fig. 1, s). Nas veias com thrombose obli- 
lerante (Est. G, fig. 1) existe um intenso processo de jieriphlcbite. Era al- 
gumas veias com throml>ose obliterante, a cstriictura do vaso e reconhecida 
com difficuldade, as estructuras e.xi.stentes semelhando um nodulo inflammatorio, 
em cuja parte central apparccera iiumcrosas larvas e fibrina, esse tecido cor- 
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respOnde d lUz e As tunicas interna e parte da media da veia. (Est. 7, fig. 1). 
A por^Slo externa da media e a adventic^a, sao as por95es ainda reconheciveis 
oomo constituintes de um vaso. 

No figado, as larvas rhabdiliformes penetram nas paredes da veia porta 
(Est. 9, fig. 1), ahi acompanhadas dc infiltragao cellular, ou ganham o tecido 
oonjunctivo dos espa^os-porta (Est. 9, fig. 2), cercando-se de cellulas gigan- 
les de corpo extranho e de lymphoc^dos. 

As larvas rhabditiformes «ao achaladas, ainda, no interior »los alveoles pul- 
nionares, juntamente com numcrosas heinatias (Est. 9, fig. 3). 

Caso 11. 3042. - No decurso da necropsia de um homein adulto, o Dr. 
Sylvio Moniz encontrou lesSes ulceralivas no grosso intestino, enviando a pe^a 
ao nosso laboratorio para esludo. 

A j)e9a comprehende o cecum, appcndicc ileo-cecal, colon ascendente o 
parte do colon transverse, mediiido, ao todo, 65 centimelros dc comprimento. 

No colon ascendente (Est. 1, fig 1;, a 29 cms. acima do cecum, exis- 
tern Ires pequenas ulcera^des siluadas ein dobras do grosso intestino visinhas 
e-ntre si. Apresentam dinicnsOes sensivelmente eguaes, medindo 4x3 mm. A 
mucosa moslra aspecto normal no intervallo que as separa, o qual mede, res- 
pectivamente, 27 e 21 millinietros. Em diias, o fundo e raso, liso ou recoberto 
por pectuenas i)articulas de fibrina, os contornos recortados e irregulares (Est. 
1, fig. 1, b c c). Em oulra, a super ficie ulcerada e recoberta e escondida por 
ubundaiite material fibrinoso (Est. 1, fig. 1, a). 

Seis outras ulcera^Oes semelbanles sAo encontradas no colon ascendente, 
distando, respeclivamentc, 8, 10, 23, 25, 78 e 100 millimetros das primeiras. 
Em geral o sen fundo e liso, mas em algumas, a elle adherem pequenas par- 
ticulas de fibrina. 

Na poryito inicial do colon ascendente e, mais adiante, em segmento 
que se extende de 22 cms. a(\ima do cecum ate as primeiras ulcerayOes, appa- 
recem numerosas pequenas depressOes a cujo nivel a mucosa e conservada. 
As menores e mais numerosas sHo simples tlepressOes punctiformes, as maiores- 
dando a iinpressdo de ulcerayAes em via de cicatrisayao. 

Examc microscopico : Os cdrles hislologicos do colon mostram lesoes 
circuinscriptas iiUercssando, (juasi exclusivamentc, as tunicas mucosa e sub- 
mucosa. 

Na porySo central da lesAo, as glandulas de Lieberkiilm eslAo completa- 
mente desapparecidas (Est. 1, fig. 2', o mesmo acontecendo ao mnscularis 
mucosae, esle c* bem reconbecivel nas margcjis da ulccra, onde as glandu- 
las conservam arranjo normal. Os tecidos tlo fundo da ulcera sAo forinados 
pelo slroma da mucosa em via do desiiitegrayAo e pela sub-mucosa. O stroma 
dilacerado, moslra edema, infiltrayAo por lymphocytos e [)olymorpboiiucleares, 
e contem numerosos cai)illarcs e pre-cai^illares fortemente dilatados, contendo 
hematias, fibrina e numerosas baclerias. 

Na poryAo central do fundo da ulcera, a sub-mucosa apresenla dege- 
nerescencia hyalina das fibras collagenas. Estas appareceni tumidas e cora- 
das de modo honiogeneo, em roseo, pela eosina, constituindo uma area cir- 
cumscripta, immediatainente subjacenle a mucosa dilacerada. A infillrayao por 
cellulas inflammatorias e discrcta nessa zona, sendo mais intensa na zona 
profunda onde a sub-mucosa apreseiita edema. .As cellulas dominautes sAo lym- 
pliocytos e macrophagos, a infiltrayAo lendo, por vezes, disposiyAo perivascular. 
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As tunicas muscular c serosa apresentum cstriiclura quasi normal ao 

nivcl da ulcera^o. A unica altera^'ao consta dc infiltravao mononuclear peri- 
vascular, e cssa mesma, eni uni on oulro jionlo da catnada de fibras circu- 
lares da tunica muscular. 

E justamentc, em espa^os claros (Est. 1. fig. 2^ exislentes no stroma 
desintcgrado da mucosa, c cm outros (pie separam lal stroma da sulh-niucosa 

inflammada e com estructura compacta, qiie se encoiitra nolavel (piantidadc 

de larvas de Strongyloides (Est. 1, fig. 2 a). 

No interior de glandulas de IJeberkfihn (raras) da visinlianta da ul* 
cera apparecem larvas occupando, simph'sinentc a luz glandular, sem provo- 
car, apparentemente, nenhuma lesAo. NAo I'oram acliadas feineas hennaphro* 

dilas nos c6rles liislologicos. 

Nmliiima lariKi foi vnctmlrada na espcssnra das parvdcs do intrstino. 

Estndo Iivlminthologico : Dims les(1es idcerosas foram retiradas da peya 
0 cnviadas ao Prof. I.aiiro Travassos para ostudo. Itaspando a .siiperficie da.s 
idceras, sem dissociar os tecidos, Iravassos relirou IU2 larvas de Sfnjugyloidrs^ 
provavelmenle stcrcoralis J5ava^% 1877 \ as cpiaes cram lodas larvas do pri- 
raeiro esladio. 

E facto sigiiificalivo o de nenliuina larva filari forme ter sido cncon- 
trada, embora cuidadosamenle buscada. 

DlSCi;SS.\0 E CUNCLrSOES 

As larvas de primciro estadio, on larvas rhabditiforiues de Strongyloides 
parasite do boineni, lein a capaeidade de ix'iietrar e de emigrar nas paredes 
do grosso iiileslino, atravessando as tunicas tnuscailar e peritoneal, ganbando 
os vasos .sanguineos colicos. o plexo lymptiatico sulHseroso, ganglios lymphati- 
cos mcsocolicos, figado e pulmoes do liomeiii. 

Vcrificamos, [lortaii, (pie esse facto iiAo occorre </e rnodo vonstante, nics- 
iTio qiiando existem lest'ies iilcerosas. Assim, no Easo ;W)I2, embora as lesOes 
ulcerosas contivessem notavcl ({iiantidade de larvas rhabdiliforines, nenhuma era 
vista peiietrando nas poryOes iiAo uleeradas das paredes do inteslino. .Vo con- 
trario disso, em oiitro Caso n« 21)8.1, tambein I'om lesAes ulcerosas, a pe- 
nelra^ao de larvas do jirinudro estadio effectuava-se em cpiantidade ('onsidera- 
vel, com disseniina(;Ao jiosterior dessas larvas, sempre com a morphotogia dn 
larvas no primciro estadio, j>elas veias colicas, veia-jHirta, lyinpbaticos do meso- 
colon, figado e pulmoes. 

Nos dois casos (|ue observamos cxistiam, concomitantemente, lesAcs iil- 
cerosas numerosas, embora de iKapictias diinensiVs, ao longo de todo o grosso 
inteslino () esliido microscopico revela, |M>reiii. (|ue a iK*nelra^'Ao se effcctua, 
em larga e.scala, tmi jKMitos iiAo ulcerados das jjiaredes do inteslino. 

As causas deterniinantes do pheiiomeiio fHTinanecem obscuras, mas ndo 
estilo ligadas a inn suppo.slo cycio * dirccUi ^ de desenvolvimento hyiH*r- 


J No interessante cato pablicado por Frdc* <I93<9, larva* rbabditifonne* foram enconlrada* no 
liqutdo pleural do doente « do cadaver, c no liqwido pericardfeo e »aiig««e puimonar do cadaver. O lnte«tltio» 
examinado de^de o duodeno at< o recto, nio moftrava uicera^dei; aa feaea continliaro quantidade eatraordJnaria 
de larvas rhabditifortues de StrongyloitU$ stercoraiis, em coHura pnra. 
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infection 0) senlido dc Fausl n930j. Com cffcito, iienhunia larva slrongyli- 
forme poude scr demonstrada cm fragmenlos do intcstino, qiier raspados, qucr 
dissociados, embora 726 larvas liouvessem sido, ciiidadosamente, idenlificadas 
por hclmintiiologista competente. Travassos lerabra a possibilidadc do meio 
ambientc ter-sc tornado, niomcntaneamcnte, destavoravel as condi^Qcs de vida 
do helmiiitho, o* qual procura, ciililo, abandonal-o apressadainenle (inslinclo 
de conservafat) da espccie;, phenomeno (jne cnconlra analogia com o quc acon- 
tece em rcla^ao a onlros nematodios, especialmcnte o Ascaris Uimbricoides. 

NAo foi possivel excluir, cm nosso material, a hypothese de se tratar 
de especies differentes de Sironyyioidrs. Aehamos, com effeito, cpie a idenlifica- 
VAo da cspecie de Stronf/ifloides iiAo ixxle ser feita, unicainente, pelo cxame 
lias lar\'as. Outros easos cxisleiiles iia lilleralura, e, nos quaes, tambera, nSo 
piideram ser examinados exemplares adtillos de Sfroiif/i/loidcs, cslslo nas incs- 
inas conditdes que os nossos dizeni respeilo, presumidamente, a larvas de Slron- 
(jijloidvH stercoralis <,navay, 1877/. 

A identificavAo das larvas rbabditiformes em material relirado do iii- 
testino fixado em formol, iiAo e feita faeilinente. A confusAo enlre larvas 
rbabditiformes e strongyliformes. im|>ossivcI <Ie se dar em material examinado 
a fresco, nAo e difficil de occorrer em material nas condi^5es acinia indi- 
cadas, especialmente se o examinador iiAo for helminthologisla experimcnlado. 

A distinecAo enlre larvas rbabditiformes e strongyliformes |)ode ser reali- 
zada, theoricamenle, em edrtes bistologieos de material incliiido em paraffina, 
mas, na pratica, geralmente nAo jKxle ser levada a effeito, ix‘la difficuldade 
de se obler um c6rle bistotogico tongitudinal do pharynge da larva. Km ma- 
terial tAo rico conio o <lo Ciiso 3012 JCst 5. fig 3; est. 7, fig 1; est 8, 
fig Travassos sd eonsegnio efbctual-a em diias larvas. ambas rhabditi- 

fo rules. 

I'igiiras apparentementi' blenticas as epu* representamos agora (Ksl. 8, 
fig, I; est. 9. figs 2 e 3 existem referidas ua litleratura. como larvas fi- 
lariformes on slrongyliforines de StrifiKjtflnidcs. K muito provavel que ellas re- 
preseiilem. na realidade, larvas rbabditiformes daipielle belmintbo, couforme 
fieoii upurailo lui nosso material. 

() bistotropismo on einigrai;Ao aetiva de larvas rbalMliliformes de St ran- 
fftfloidvs para os tecidos do lioiuem da lugar a processos palhologicos definidos. 

No grosM» intestino, as larvas determinam uma infiltravAo cellular diffusa 
da mucosa c sub-mucosa, a qual e tanto mais intensa quanto maior o numero de 
larvas eiicontrado, hem como suffusAes hemorrbagicas, necrose em fi'icos e verda- 
deiras ulcenis Kst. 2, fig. 2, est. 3. figs. 2 e 3; est 1, figs. T-1; est. 5, 

n« 1) 

As glandulas de laeUTkCibn |M>dein ser a via ile accesso seguida pelas 
larvas, ;uites de se intromelterem na espessura das proprias iiaredes do in- 
testliio. SAo enconlradas, assiiii, larvas ulojadas na exlremiilade profimda das 
gtuiulula.s (Kst. I, 1 e 3 , e oiitrus. no chorium circumvisinho (Kst. 4, 

fig I) infiltrado jHir iM>Iyiuorpbomicleares isisinophilos (Kst. 4, fig. 4, e) e 
lymphorytos. 

Karvas rhalKlitifomiCH {KHletii ser enconlradas livrcs nos tecidos do meso- 
colon (Est. 8, fig. I'. O maior tuiniem. |>oribii. d enconirado no interior de pe- 
quenas veins, dando lugar a lbn)ml>ose parietal e otililerante, acompanhada de 
perl-pblebite (Est. 5, fig, 2; est. 0, fig. 1; est, 7, fig. 1) ou no ’de vasos 



- 486 


Jynipliatioos (Est. 6, fig. 2) o ganglios lymphaticos mesocolicos (Est. 8, figs. 1-3). 

A infiltra^ao cellular por leucocylos iwlymorphonucleares eosinophilos, 
. jracleristica das hclminthoses, apparcce» com nitidcz^ no Iccido siil)-j)eritone*i' , 
na visinhan^a iminediata de veias com phicbite e periplilebitc associada :! pre- 
sen^a de numorosas larvas. 

Nos pequenos ganglios lymphaticos meso-colicos, conlidos no lecido .sub- 
peritoneal, as larvas abandonam os seios lymphaticos e i>enetram, cm grande 
inimero, nos cordOes folliculares. \ lymphadenitc ad(|uire aspccto histoiogico 
jMJCuliar, em virtude de niiinerosas cellulas gigantos de corpo c.xlranho, sc for- 
inarera ein toriio das larvas (Est. 1, figs. 1 c 3). Estas, enclausuradas no tecido 
lyraphoide, de iiiodo permanente, sAo votadas a uinu segura destrui^ilo, lal como 
e a rcgra em parasites erraticos. 

No figado. as lesOes sAo circumscriptas t\ visinhun^a <las larvas, constando 
de infiltra9iio cellular do estroma conjunctivo e forma^ilo de cellulas gigantes 
de corpo estranho, em contacto com a larva enclausuratla Est. 9, fig. 2;. Quando 
situada na csjie.ssnra das paredes da vcia-porla, a larva e circumdafla jx)r lympho- 
cylos, macropliagos e leucocytos eosinophilos <'Est. 0, fig. 1). 

A presciifa de larvas rhalMlili formes livres na luz dos alveolos, acha-se 
associada a de mimerosas hemalias e li(|iiido edematoso Est. 9, fig. 3;. 

IdTEB.VrEHA CITADA 


AZKANAZY 

1900. I'Cber .\rl uiul Zweek dcr Invasion der Aiujuiltuht iutvstinaiis in der 
Darmwand. Ccntralbl f Ilakter . 27 : r»()9 
iiE.ACll, T D. 

1935. The e.xperiinental propagation of Stronfftjioidvs in eullure. IVoc Soc. 
Exp. Biol & Med, 32 : Il8l-!t86. 

1930. Studies on the Eree-living I^liase of the fafe Eycle »>f S/ronffifloides 
(Nematoda . .\mer. Jour. Ilyg., 23 : 213-277. 

EAUST, E. C. 

1031 Human strongyloidiasis in Panama, .\nier. Hyg , 14 : 203-211. 

1933. ExjHTimental studies on human and primate sj>ecies of Sirongyloideg. 
II. The developineiil of Sirontjyloides in the experimental ho.Ht. Am. 
Jour Hyg, 18 ; 114-132. 

1936 Sironfjyloides and Strongyloidiasis. Hev. de Parasit.. Clin, y Laborat., 
2 : 315-342. 

FAUST, E C, WELLS, J. W , ADAMS, C. Sc HKACII, T. 1). 

1934. Ex[)erimental studies on human and primate s|>ccicH of Strongyloides. 
HI. Fecundity of Stronggloiden females of Ihe parasitic geueratioii. 
Arch. Path , 18 : ti05-625. 

FHOES, H. P. 

1929. Idcntificavdo de larvas dc nematoidc num exsudato pleural scro- 
hemorrhagico (Nota prijvia;. Brasil-Medico, 21 -- Setembro. 

1930. Contribui^ito ao estudo da biologia do Strongyloides xtercomlU. These 
de concurso d cathedra dc Mcdicina Trop. na Fac. de Med. da 
Bahia. 



487 - 


FUELLEBORN, F. 

1914. Untersuchungeii ftbcr den Infektiousweg bei Strongyloides und A/i- 
kylostomum und die lUoiogic dieser Parasiten. Arch. f. Schiffs- u. 
Tropenhyg., 18, Beih. 5 : 28-80. 

1926. Hautquaddcln und « Autoinfektion bci S/ron^y/o/dcs-Tragern Arch. 
f. Schiffs- u. Tropenhyg., 30 : 721-732. 

GAGE, J. G. 

1912. A case of StrongyloUles inlestinalis with larvae in the sputum. Arch. 
Iiil. Med., 7 : 561. 

GOLGI & MONTI 

1886. Cit. por Ophfils (1929 . 

KOURI, P., BASNUEVO, J (i & ABKNAS, H 

1936. Contribucidn al cotuicimieiilo del cicio cvolutivo del Slrongyloides 
atvrcoralU. Bcv. de Parasitol., Clin, y Laborat., 2 : 1-6. 

KREIS, H. A. 

1932. Studies on the genus Sirongijioides (Ncmaloda . .Vm. Jour. Hyg., 
li : 450-491. 

LEICHTENSTBRN, O. 

1898. I’eber Anguifltila intrstiiudis Deulseh. ined. NVochenschr., 8 : 3-13. 
NiSlHGOUl, M 

1928. Cil i>or l•ausl ^1936 
NOLASCO. J 0 & AFRICA, C M 

1936. fatal case of paralytic ileus ass(»ciated with severe Sirongtiloides 
infestalion suggesting internal uutoinfeclioii. lour. Phil. Lslands Med. 
Assoc , li : 275-280. 

OPIlUELS, W. 

1929. A fatal case t»f .Strongvloidosis in man with autopsy. Arch. Path., 
8 : 1 - 8 . 

OimENDAL, 

1926. Die Dariiiwand Ihu .{nfinHiiasis intvstiiMlis. .\rch. f. Schiffs- u. Tro- 
Ijeiihyg, 3i : 510. 

HIVA 

1892. at. por OphtiU (1929 
SANDGROlJND, J. H 

1926. Biological studies on the life cycle in the genus Sfrongyf aides Grassi. 
Amcr, Jour. Ilyg., • : :437-388 
VON KURLOW 

1902. at. iK>r Ophuls (1929). 

YOKOGAWA, S. 

1013. Cit. por Nolasc€> & .Xfrica (1936). 



Csfampa 1 

Fig. 1 — Lcs5es ulcerosas no colon ascendcntc do Caso n.® :i042, as quaes abri- 
gavam notavel qiiantidadc de larvas rhabdiliformes de Slrongyloides 
sp. Raspando a superficie de duas ulceras, foram colhidas 492 iarvas» 
todas do priineiro estadio (Travassos). 

Fig. 2 — Prepara^Uo histologica de ulcera do colon, no Caso n.® 3042. Em in- 
tersticios da mucosa e sub-mucosa nccrosadas, numcrosas larvas rhab- 
ditiformes (a) dc StrongyloUles. Dcgenerescencia hyalina das fibras ool- 
lagenas em porfSo que constituc o fundo da ulccra. Tunicas muscular 
e periioneal integras. Ncnhuma lar\’a existe cm |)or 90 es nflo necrosa- 
das das paredes do inlestino, ncste docnte. 




Estampa 2 

Fig 1 — Larva rhabditilorme dc Stronfji/loides sp , seguiido L. rravassos, re- 
tirada de ulccra do intcslino do Gaso n« 3012 
Fig. 2 — Preparayao hislologica do colon do Caso n.o 2‘.)«S3. \ mucosa n.lo esti'i 
destruida Suffusocs hemorrliagicas (/>}, na mucosa e na sub-mucosa. 
Numerosas larvas rhabditiforincs de Strongyloides, tanto na mucosa e 
sub-mucosa (u;, oomo na lu/. dc vcias colicas IntiUrayao por 

polymorphonucleares cosinophilos e mononuclcares (c), na visinhanya 
das larvas. 





Estampa 3 

Mg. 1 -- LesOes iilcerosas no grosso inleslino do Caso ii.o 2983. Notavel quan- 
lidadc de larvas rhabditi formes de Stroncfifloides sp. sSo encontradas 
na superficie das ulceras e na espessiira das parcdcs do intestino, tanto 
nos pontos ulocrados como cm por^Oes nao ulceradas. 

Fig. 2 -- Grosso intestino do Caso n <> 2983 

A, mucosa e submiicosa fl, tunicas muscular e peritoneal. C, mesocolon. 
A', necrose circumscripta da muco.sa e sub-mucosa V, veias mesente- 
ricas, com thrombose e numerosas larvas de Sfronqijloides (list. 6, 
fig. 1, com maior augmeiito). 

Mg. 3 Grosso intestino do Caso n.« 2983. Ulcera (f-,, cujo fimdo aprosenla 
tecido de granula^iio (v. Est. 5. fig. 3) contendo numerosas larvas de 
Slrongyloides. .\delgayamento da tunica muscular, ao nivcl da ulcera. 




EsCampa 4 

Fig. 1 — Grosso inteslino do Caso n” 2983 I.arvas de Stronqi/loidcs J) alojadas 
na exlreniidade profunda das glandiilas dc Lieherkiilin. 

Fig. 2 — Grosso iiitestino do Caso n.« 2983. ruimdac^Ao da mucosa e .sub- 
mucosa lulerrupyAo do miisciilaiis miicosac Dcsinlcgracao do cpilh<‘- 
lio de rcvestimento c das glanduias Jlemorrhagias, infillra^rio cellular 
e numerosas larvas de Stronr/t/lohlrs na espessura da sub-mucosa 
Fig. 3 — Grosso iiilestino do Ca.so u" 2983 Larvas de Sfronf/f/loidrs (/ no in- 
terior de glanduias de Lieberkulni llemorrhagia {h 
Fig. 4 — Grosso intestino do Caso no 2983. I.arvas dc Sfroru/ifloidcs J) no cho- 
rium. Em sua vrsinhan^a. leucocylos j)olymor])lu)nuclearcs eosinoplii- 
los (e), lymphocylos e macrophagos. 




Fig. 1 

Fig. 2 
Fig. 3 


Esfampa 5 

— SuffusSo hemorrhagica (/?) na mucosa do grosso intestino do Caso n.® 
2983. 

— Veia colica eiiccrrando larva.s 7' de Sfrongijloidcs Caso n.o 2983;. 

— Futido da ulccrayAo re[)reseiilada iia ii. fig 3. com grande au- 

gmento Numerosas larvas {I, de Strongi/loidcs (Mil lecido de granula- 

consliluido [lor macrophages, cellulas giganles (m c lyrnpliocytos. 





Fig. 1 


Fig 2 


Estampa 6 

— Grosso inleslino do Caso n.« 2983 Veia colica cncorrando grande nu- 
mero dc larvas do Sfro/iffifloidrs I I*an lorno das larvas. abundantc 
substancia hoinogoiiea .s' , corada cm rosco pda cosina Necrose da 
tunica interna c thrombose obliterante InUaisa infiltrayao cellular nas 
paredes da veia c tecido circumvisinho 

— Grosso intestino do Caso n o 2983 Larvas de Sfronr/ffloides (/) c in- 
fillra?3o cellular nas paredes de vaso lymplialico da sub-mucosa. O 
pequeno nodulo inllammatorio conleiido o helniintho faz salicncia na 
luz do vaso, sendo recoberto pelo endollielio intacto. 






Estampa 7 

Fig. 1 — Grosso inlestino do Caso no 2983 Thromhose obliterante cm vcia 
colica Numerosas larvas dc Slroruji/loides d . fil)riiia, lympliocytos e 
macrophages occupam a luz do vaso. 




Estampa 8 

Fig. 1 — Ganglio lymphatico do mesocolon (Caso no 2983. Xumerosas larvas 

(/) de StroiKjijloides nos corddes folliculares Seio lymphatico marginal 
(s. m.) dilatado. com celliilas endotheliaes descamadas. 

Fig. 2 — Ganglio lymphatico do mc.socolon (^Caso n <> 2983 Larvas (/) dc Stron- 
(jijloides localisadas no interior do seio lymphalieo marginal, dando 

lugar a formaciio de tecido de granula^iio 

Fig. 3 — Ganglio lymphatico do mesocolon (Caso n.« 2983. Niimerosas larvas 

(/) de Strongyloidea em ciija visinhan^a exislem cellulas gigantcs, lo- 
calisadas no tecido lymphoide do ganglio. dao leivao hislologico pe- 

culiar ao proccsso de lyrnphadenile. 

Fig. 4 Larva de Strongyloides livre no tecido gordiiro.so do mesocolon (Caso 
n.o 2983). 






Estampa 9 

Fig. 1 — Figado do Caso ii.<» 2983 Larvas (/, dc Stronf/f/loiths luis j)arcdes da 
veia-porta e inl*iltra9ao cellular. 

Fig. 2 — Figado do Caso n.o 2983 Larva (1) no espavo-porla coin infiltra- 
950 cellular, v. p. : veia-porta c. b ; canal biliar. 

Fig 3 -- Pul mao do Caso n. 2983 Larva na cavidade dc iini alvcolo. llenior- 
rhagia e edema do pulmao. 
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Pseudophyllidean Cestodes occurring in the Philippines 

Marcos A. Tuban^iii 

Bureau of Science, Manila, Philippines 
[With 1 plates] 


Acconlinf* to the literature, only three species ol' tapeworms of Iho 
oixler PseudoplujUidca have licen rcjiorted from the Phili[)pincs, the latest to 
he [)lace(l on record l)eiii }4 DifiliifUohofltriiim htliini by Garcia & Africa (1935) 
In order to extend our knowlcdi^e of the j»roup, it was dt'cided to undertake 
the identification of the representatives of the order which are available in 
the collection of lh(‘ Pbilip|)ine Bunau of Science As shown below, the col- 
lection includes five species, two of which are described as new. 

Family UAmOTUIUlDAK Lfihc, 1910. 

Subfamily DIPIIY LLOPOr/IIillXAE Luhe, 1899. 

Genus DlPUYLLOnorillUVM Cobbold, 1858. 

Diphyllobolliriuiu iiiansoni (Cobbold, 1883;. 

[V\ % % 1). 

This taiicworin is represented in the collection by several lots of speci- 
mens obtained from clod's and cats in different jiarts of the Pliilippines. It ap- 
pears to he the most common, if not the only, member of the {^eiiiis which 
infests the.se animals in the Islands, for which reason it is believed that it 
is the same kind of tapeworm which was encountered by Wharton (1917) 
and referred to by him as Ihfpliillobotlinum sp. Vccordini^ to .\frica (1934), two 
local s])ecies of copepods, namely, Q/c/ops ( Eixcijclops) srrnildtiis Fisher and 
C. (Microcifcloffs ) bicolor (i (). Sars, are suitable first intermediary hosts. 
The s])arganum stage is frecpiently met with in the musculature of several 
species of native frogs. 

The Philippine specimens conform to the description of Joyeux & 
Houdemer (1928) except that some of them are much wider, attaining a 
maximum breadth of 11 inillinuTers. The eggs are also larger, measuring 58 G 
to 08 by 31 to 11.0 microns. They are, therefore, intermediate in size be- 
tween those seen by Joyeux & Houdemer and by Yoshida (1923). .According 
to the French authors, the terminal portion of the uterus describes three loops; 
according to F'aust (1929), three to five. In the Philippine material the number 
of uterine loops is more variable, being Ivnx) to six. 
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Genus BOTHRWIUM Blainville, 1824. 

Bothridium pithonis Blainville, 1824. 

(PI. 1, fig. 2 and pi. 2, fig. 3). 

The occurrence in the Philippines of this common parasite of the re- 
ticulated python (Python reticulatus) was recorded by the writer in 1924. On 
circumstantial evidence it was thought possible that Sparganum philippinensis, 

which was found in a civet, might represent the plerocercoid stage of this 

tapcTworm. It was shown by .Joyeux & Baer (1927) that it had been con- 

fused with liothridiuni ovatum (Diesing, 1850), a very closely, related species 
foimd in African pythons. 

Genus DUTHIERSIA Perrier, 1873. 

Duthiersia fimbriala (Diesing, 1850). 

(PI. 1, fig. 1; pi. 2, fig. 2; and pi. 4, fig. 1). 

Many writers recognize only one species of the genus Duthiersia as 

infesting the various kinds of monitors (Varanits spp.) found in different parts 
of the world. It is possible, however, as was shown by Joj'eux and Baer (1927) 
in the case of the Bothridium parasites of pythons, that the monitors living 
in the different zoogeographical regions harbor distinct species of Duthiersia. 
This is based on the observation that the available descriptions of the worm 
by different authors, sucfli as those by Liihc (1900) and by Southwell (1928), 
do not tally, one noteworthy difference being the number of testes found In 
each segment, .\ccording to Lulic, whose specimens came from Africa, the 
number of the testes is 300 to 400. Southwell, on the other hand, described 
the testes of his Indian material as >1 small, not numerous*. The Philippine 
specimens, which arc believed to be very closely allied, if not identical, with 
the Indian forms, possess only 170 to 200 testes. 

This question of identity between the African and Asiatic forms of 
Duthiersia can only be conclusively decided by a detailed examination of material 
coming from both continents and it is hojicd that it will be kept in mind 

by those who have better facilities than the present writer. 

Genus SCYPHOCEPHALUS Riggenbach, 1898. 

Scyphocephalus secundus n. sp. 

(PI. 1, figs. 3-7; pi. 3, figs. 3-4; and pi. 4, fig. 2). 

Specific diagnosis. With the characters of the genus. Length up to 
130 ram.; maximum width 5.4 mm,„ in region of |K>sterior segments. Scolex 
sharply set off from rest of body by a deep constriction, more or less cylindrical 
or globular depending upon state of contraction, measuring 1.3 to 1.9 by 1.2 
to 1.5 ram. Anterior end of scolex invaginated, forming a deep terminal sudo- 
ing organ, the musculature of which is moderately well-developed iuid quite 

similar to that of the suckers of some trematodes (PI. 1, fig. 5). Bothiidia 
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weak, their iwsterior edges united to form blind tubes that reach to near 
posterior end of head (PI. 1, fig. 7). Neck absent. Proglottides imbricated, 
wider than long, the most anterior ones measuring 0.06 to 0.09 by 0.6 to 0.8 
mm. and the posterior ones 0.9.> to 1.85 by 4.05 to 5.1 mm. Genital openings 
ventral, median, at anterior half of segment, the common genital pore being 
at the base of a small genital sinus. Uterine j)ore behind common genital 
opening and very close to posterior Iwrder of cirrus sac (PI. 3, fig. 4). 

Cuticle 7.5 microns thick. Muscular system moderately developed. Long- 
itudinal muscles consist of numerous fibers which arc not grouped into boundles 
but are placed very close together and practically divide the parenchyma 
into cortex and medulla as in Dufinersia fimhriata, according to Southwell 
(1928). Dorso-ventral fibers many and conspicuous, circular fit)ers scanty. Ex- 
cretory system consists principally of a larger ventral vessel and a smaller dorsal 
vesvsel on each side of median line. Each of these ve.s.sels possess numerous 
branches with anastomose freely with one another so that in transverse 
sections an even in whole mounts of the worm three to five vessels may 

be seen on either side of the median line. 

Testes numerous, continuous from segment to segment, 230 to .300 in 

each segment, 42 to 80 by 38 to 80 microns in size; they are arranged in 
longitudinal rows in mctlullary j»areiichyma on each side of median line, but 
they meet anteriorly and posteriorly. Cirrus sac median, in anterior part of 
segment, 0.44 to 0.55 by 0.36 to 0 50 mm. in size, occupying entire thickness 
of me<iullary parenchyma. Vas deferens short, forms a conspicuous external 
seminal vesicle lying against poslcro-dorsal surface of cirrus sac. Ejaculatory 
duct slightly coiled, smaller in diameter than cirrus proper. 

Ovary in |>o.slorior part of segment, median, flattened dorso-venlrally, 

with twx) indented wings connected hy a narrow isthmus, 0 8 to 10 mm. from 
side to side and 0.36 to 0.42 mm. in greatest length. Vitelline follicle.^ very 

numerous, confined in cortical parenchyma, arranged like the leslcs in two 
lateral fields but meeting along anterior and jM)sterior margins of j)roglot- 
tidcs. Oviduct arises from middle of posterior border of ovarian islhrmis. Shell 
gland and vitelline reservoir small, behind ovary, to one side of median line. 

Heceptaculum seminis conspicuous, retort-shaped, 0 26 to 0.31 by 0.15 to 0.20 

mm. in size, to one side of median line opposite shell gland and vitelline ic- 
servoir. Vagina opens immediately behind cirrus; vaginal sphincter absent (PI. 
4, fig. 2). Uterus at limes irregularly coiled, hut more often assumes the form 
of a ro.sette with four to eight loops; it is more or le.ss uniform iii diameter 
and ill most rijie .segments it is filled with eggs in its enlire length. Eggs 

oval, o|)erculalcd, usually 68 to 76 by 55 to 57 microns in size; .some eggs, 

however, are larger, measuring 83 to 95 by 64 to 70 microns. 

HOST; — Varanus saloator (Laurenli). 

LOCATION : ■— Intestine. 

LOCALITY ; — Palo, Leyte, Philippine Islands. 

TYPE SPECIMENS ; ~ Philippine Bureau of Science parasitological col- 
lection N.o 160. 

Remarks. — The members of the genus Scijphocephalus are apparently 
confined in their distribution to the liido-Malaysiau region, the type species, 
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S. bisulcatusy having thus far been recorded only in Siimalra by Iliggenbach 
(1899) and in Indo-China by Joycnx & Iloiidemer (1928). It was thought in 

the beginning that the Philippine representative is identical with the type 
species, but a comparison hetswen the two has revealed differences which 
warrant their separation as distinct species, .\ccording to Riggenbach, the scolex 
of S bisulcatus measures 2.85 by 2.28 mm. and the eggs 60 by 57 microns; in 

5. secundus the .scolex measures 1.3 to 1.9 by 1.2 to 1.5 mm. and the eggs, 

which are of two sizes, are 68 to 76 by 55 to 57 and 83 tc^ 96 by 64 

to 70 microns in dimensions, .\ccording to I.fihe (1900), S. bisulcatus at- 
tains a maximum width of 3 mm. and the number of testes in each segment 
is 100 to 150; in S. secundus the proglottides attain a maximum w*idth of 5.4 
mm. and there are 230 to 300 testes in each segment. 1 uhc also observed 
that only one of the coils of the uterus of S. bisulcatus is enlarged and filled with 
eggs This condition of the uterus, which is considered l)y Meggitt (1924) 
to be of generic value, has not been generally observed in the Philippine parasite. 
It was only occasionally met >vith in some of the j'oiinger middle segment.s, in 
which the uterine coils arc not yet distinctly formed. 

Family BOTHHIOCEPHALIDAE E. Blanchard, 1849. 

Genus BOTIUUOCEPIIALVS Hudolphi, 1808. 

Bothriocephalus Iravassosi n. sp. 

(PI. 1, figs. 8-9; pi. 3, figs. 1-2; pi. 4, figs. 3-t). 


Specific diagnosis. — With the characters of the genus. Length up to 
150 mm.; maximum width 2.1 nun., in region of posterior .segments. Segmenta- 
tion incomplete, the proglottides arranged in groups of two to seven, each group 
separated from its neighbours by lransver.se grooves that arc often indistinct. 
Scolex rectangular in cross section, distinctly .set off from rest of body, 0.75 
to 1.07 by 0.45 to 0.53 mm. in .size, its anterior extremity rounded and not 
fonned into a disc as is the case with most members of the genus. Bothridia 
almost as long as scolex, moderately deep and wide (PI. 1, fig. 9). All .segments 
wider than long, the most anterior ones being narrower than the head and 
measuring 0.09 to 0.13 by 0.28 to 0.31 nun.; ripe [)roglollide.s 0.60 to 0.85 
by 1.4 to 2.1 mm. Common genital opening at base of a shallow depression 
on dorsal surface, to one side of median line, about half way between uterine 
sac and ovary. Uterine opening ventral, median or slightly to one side of 
median line opposite coinmon genital |K)rc, in anterior third of segment. 

Cuticle 3 to 4 microns in thickness. Muscular system jjoorly developed; 
longitudinal muscle fibers not grouped in bundles. Excretory system with three 
main longitudinal vessels on each side of median line. Chief longitudinal nerves 
Ui medullary parenchyma, one on each side, about half way between mediant 
line and lateral margin of segments. 

Testes 44 to 46 in each proglottis, 45 to 58 by 42 to 50 microns in 
size, distributed irregularly in medullary parenchyma. Vas deferens a small 
coiled mass on antero-latcral border of cirrus sac, surrounded by intensely; 
staining cells. Cirrus sac a short distance in front of ovary, to one side of 



— 493 — 


median line, its axis directed anteriorly and forming an acute angle with the 
dorsal surface of the body; measures 125 to 130 by GO to 70 microns, about 
onc’half of its length extending into medulla. Cirrus short, smaller in diameter 
than ejaculatory duct. 

Ovary bilobed, median, at posleritjr part of segment, 0.45 to 0.50 mm. 
from side to side and 0.12 to 0.15 mm. in maximum length. Vitelline follicles 
numerous, smaller than testes, occupying most of the space in the cortical 
parenchyma except the narrow median fields of both surfaces of the body^ 
where they are sparse or entirely absent. Transverse vitelline ducts closely 
applied against posterior border of ovary; vitelline reservoir small, median, 
dorsal to ovary. Shell gland small, behind cirrus sac. Vagina opens posteriorly 
to cirrus (PI. 4, fig. 3); ductus hermaphroditicus absent. Uterine duct a coiled 
canal, starts from in front of either wing of ovary, crosses median line and 
then follows an almost straight course towards uterine sac. The latter is 
spherical to oval in ventral view, median or slightly to one side of median 
line opposite cirrus sac, 0.10 to 0.25 by 0.12 to 0.23 mm. in size, occupying 
at least two-thirds of dorso-ventral diameter of ripe segment. Eggs tliin-shelled, 
operculated, oval, 42 to 47 by 30 to 31 microns in size. 

HOST : -- Anguilla niauritiana Bennett. 

LOCATION:- Intestine. 

LOCALITY ; - Palo, Leyte, Philippine Islands. 

TYPE SPECIMENS : Philippine Bureau of Science parasitological col- 
lection N.o 156. 

fiemarks -- Compared with the previously recorded members of the genus 
flolliriocephalus which are parasitic in fishes, the Philippine parasite, 
which I have the great pleasure of naming in honor of Doctor Laiiro Travassos, 
bears the closest resemblance to li. farmosus Muller & Van Cleave, 1932. 
Both forms are characterized by the absence of a terminal disc on the scolex. 
B. iraiHissosi may be distinguished from its near relative by its larger size, 
the distinct separation of the head from the neck region, the more numerous 
testes and the smaller operculated eggs. 
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Plate 1 

Fig. 1 — Duthiersia fimbriala (Diesing, 1850). Head, lateral view. 

Fig. 2- Bothridium piihonis Blainville, 1821, Head, lateral view. 

Fig. Z — Scyphocephalns seen nd us n. sp. Head, ventral view. 

Fig. I Scyphocephalns secundus ii. sp. Head, lateral view. 

Fig. 5 - Scyphocephalns seenndns n. sp. Frontal .section through head. 

Fig. Q — Scyphocephalns secundus n. sp. Cross section through middle of heaci 

FTg. 1 — Scyphocephalns secundus n. sp. Cross .section through posterior end 

of head. 

Fig. 8 - - Boihriocephalns Iravassosi n. .sp. Head, lateral view. 

Fig. 9 — Bothriocephalus Iravassosi n. sp. Cross section through middle of 
head. 





0.5 mm 






Plate 2 

Fig. 1 — Diphylloboihrium manxoni (CoI)Im>1c 1, 1883^ Hipe segment, ventral view. 

Fig. 2 — Diiihiersia fimbriata (I)iesing, 18r>()\ Two ripe .segments, ventral view. 

Fig. 3 — Bothridium pithonis lUainviile, 1824. Two ripe segments, ventral view. 

Abbreviations used. 

cs — cirrus sac; gp — common genital pore; ov — ovary; I— testis; up — 
uterine pore; ut — uterus; v — viteilaria. 





Plate 3 

Fig. 1 — Bothriocephalus traimssosi n. sp. Two young mature segmetit.s, ventraJ 
view. 

Fig. 2 — RothrioccphaUis traoassosi n. sp. Two ripe segments, ventral view. 

Fig. 3 — Scyphocep/mius sectindas n. sp. Two young mature segments, ventral 
view. 

Fig. A — Scyphocephalus secundus ii. sp. Two ripe segments, ventral view. 

Abbreviations used. 

cs — cirrus sac; gp — common genital |)ore: ov — ovary; rs — receptac- 
ulum seminis; t — testi-s; up -- uterine i)ore; us — uterine sac; ut — uterus; 
v — vilellaria; vr — vitelline reservoir. 




Tubangui : Pseudophyllidcan Ccstodcs. 





Plate 4 

Fig. 1 — Duthiersia fimbriata (Diesing, 1850). Median sagittal section through 
two young mature segments. 

Fig. 2 — Scyphocephaliis secundns n. sp. Median sagittal section through a 
young mature segment. 

Fig. 3 — Bothriocephahis iravassosi n. .sp. Median sagittal section through two 
ripe segments. 

Fig. 4 — Bothriocephahis travassosi n. sp. Transection through cirrus sac. 

Abbreviations used. 

cs — cirrus sac; ga — genital sinus; ov — ovary; t ~ testis; up — uterine 
pore; us — uterine sac; ut — uterus; v — vilellaria; va — vagina; vs — 
external seminal vesicle. 







Nova especie do genero Ophidascaris parasita da 
cascavel (Crotalus terrificus) 

Z. Vaz 

Profettor da Univeraldade de S. Paolo, Attittentc<techaico do Inttftuto Blologico dc S. Paolo — Brasil 

[Com 1 estampa] 


Em 1935 iniciamos o estwio dos ascarideos de ophideos brasileiros, apro- 
veitando o grande e precioso material colhido na Faculdade de Medicina de S. 
Paulo per nosso collega Clcmeiilc Pereira ao tempo cm que Irabalhavamos 
coni o Prof. Lauro Travass<is, material esse incorporado hoje as collec^Oes do 
Instituto Biologico de S. Paulo. 

Naquelle anno de.screvemos, sob a denoraina^ao de Ophidaxcaris IrichurU 
formis, um novo ascarideo encontrado em Liopli(^ miliaris (Cobra iragiia) na 
qual determinava graves lesdes no cstoinago. Dissemos naqiiclla occasiao que 
O. Irichitriformis parasitava tambem a conhecidissima cascavel, Crotalus terri- 
ficus, mas um exame mais cuidadoso do material proveniente do estomago 
desta cobra, mostrou que nos enganamos e que realmente se trala de uma es- 
pecie differcnle iiflo s6 por motivos de ordem morpliologica como tambem 
quanto ao modo de comportar-sc ern rela^ao ao hospedador. Jd escrevemos era 
nosso primeiro trabalho (|ue O. irichuriformis penctra nas paredes do estomago 
com a exlremidadc anterior e esta depois de um trajecto sinuoso, as vezes com- 
plicado, apparece novamente na luz do orgSo; assim sendo, as exlremidades 
anterior e posterior do corjK) ficam livres na luz do estomago e a parte media 
na espessura da parede do orgio. Kin Crotalus terrificus o Ophidascaris que 
encontramos fica com todo o corpo livre na luz do estomago, nilo penetrando 
nas paredes como succedc aliiis com <iuasi todos os ascarideos. 

Morphologicamenlc dislinguem-se com facilidade as duas especies jirin- 
cipalmentc pela cauda do macho cpie em O. trichuriformis apresenta curtas 
azas caudaes nSo presentes na nova espccie, pela disposi^ao e nuraero de pa- 
pillas post-anaes, pclas dimensOes dos cspiciilos e por oulros caracteres menos 
salicntes. 

A prinieira especie ilo genero Ophidascaris parasita tie cobra sul-ame- 
ricana foi dcscripta por Baird (18()0) .sob o nonie dc Ascaris obconica encon- 
trada em Helicops (Uranops) angulatus postcriormente rwtescripta por Baylis 
(1916) e mais tarde (19201) inciuida por estc mesmo autor no seu genero! 
Ophidascaris, creado para os Ascurideos de cobra provides de interlabios e fe- 
meas com dois uleros e cuja especie typo 6 O. fitaria (Dujardin, 1845). Baylis 
ao eslabeleccr a esjKicie de Dujardin como tyjK) do genero Ophidascaris, consi- 
derou Ascaris ruhicunda Schneider, 1866, como synonimo de O. fitaria o que 
fol acceiio por outros autores que postcriormente cuidaram do assumpto (Yorke 
& Maplesloue, 1926); realmente, quando sc 16 a descrip^iio de Schneider na 
pg. 42 de sua « Monographie der Nematoden », nao se lem elementos para 
distinguir A. rubicunda de A. fitaria todavia no mesmo livro i pg. 35, ao tratar 
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da morphologia dos Ascaris Schneider diz qiie todas as especies tern dois ovaries, 
excepto A. rubicunda e A. ({uadrangalaris qiie possiicm qiialro ovarios; logo, A. 
ruhiciinda iiflo p6de ser synonimia de O. filaria e deve ser incluida no genero 
Polydelphis hem como A. quadrangularis parasita de Crotalus sp. do Brasil. 
Vollaremos posteriormenle a esle assumpto cuidando das especies siil-america- 
lias do genero Polydelphis e do genero Hexametra Travassos, 1919, que deve 
tiiibsistir. 

O ohconica ^ iiina especie hem caraclcrislica e qiic sc distingue das 
denials especies aniericanas do genero Ophidascaris, A excepfiio de O. labiato- 
papillosa Walton, 1927, pela siluayao da vulva da femea que eslA no 1/3 pos- 
terior do corpo; desta ultima espccie se distingue petas dimensOcs dos ovos 
que sao de 100 x 100 micra cm O. obconica e 30 x 28 micra cm O. labinto- 
papillosa. 

Sprehn (1929'i descreveu soh o iiome de O. arndfi lima nova especie 
baseado em material vomilado por uma cobra siil-americana cm capliveiro 
no Aquario de Berlim e que foi determinada como Lache.sis lanceolalus. I)eve-se 
notar que segundo .\ franco do .\maral (1937; sob o anligo nome de Ixtchesis 
lanceolalus coiihecem-se hoje jKdo inenos 3 especies do genero Polhrops que 
sao B. jararaca, B. jararaciissu c B atrox de forma que nSo sabemos na 
realidade qua! das Ires especies ^ a parasitada por O. arndti Qiiero notar aindo 
que faltam descrip^'iio de Sprehn, desen hos das partes do ror|K> que mais 
interessam A diagnose especirica, liinitando-se a desenhar urn labio setn escala, 
e a vagina com os dois uleros que infelizmeiite pouco auxiliam o reconheci- 
mento da especie. 

Tanto O. tricliiiri/ormis cpiunto a especie que vainos descre\er differem 
de O. arndti principalmente pela cauda do macho que em O. arndti A pelo 
menos 3 vezes inaior que nas diias oiitras especies, dimensOes dos labios, 
iiiunero de papillas post-aiiacs. 

Resumiremos adianle. mini ({uadro, os caracleres fundamentaes ilas es- 
pecies americanas do genero Ophidascuris Baylis, 1920. 

Ophidascaris travasHOsi n. sp. 

Ascarideos bastante grandes de colorido esbranqui^ado, livres na cavi- 
dade do cstomago, fiouco mais largos na metade ixisterior do cxiqio que na an- 
terior, porque naquella ixir^Ao locaiisam-se os tulios genitaes; nunca mostram 
por6m o aspecto exaggerado deste jdiciiomeno cfue se observa eni O. irichuti- 
formis. 

Comprimento: — Macho 50-60 mm.; femea 70-80 mm. 

Largura : — Macho 0,7 mm.; femea 1,0 mm. abaixo da vulva c 6,6 mm. 
acima della. 

Bocca guarnecida de 3 labios, um dorsal c dois sul>-ventraes, separados 
l>or interlabios bem descnvolvidos. Os labios sAo providos de tima serrilha d© 
pequenos dentes acompanhando a margem llvre dos labios cm (luasi toda a 
extensAo. O labio dorsal 6 provido de duas papillas bem desenvolvidas sltuadas 
laleralmente, e os labios sub-ventraes {losHuem uma papilla grande, deaviada 
da linha mediana e proxiraa de urn dos bordos lateraes c aliida 2 pequenas 
papillas mal visiveis, tambem desviadas da linha mediana e proximas do bordo 
anterior. Os interlabios, ainda que nilidos, nfio mostram o espessamenlo cuticulas 
bem visivel em O. trichuriformis. 
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Mocho: — Esophago medindo mais on incnos 3 mm de comprimenlo por 
0,4 mm. de largura maxima na extremidadc posterior A al)ertura cloacal siliia- 
se a 0,24 mm. da jwiila da cauda. .V exlreinidadc posterior do macho c encur- 
vada sobrc a face ventral, sendo a caiuia curia e afilada l)ruscamcntc, ter- 
minando em ponta fiiia. A cuticula cspande-sc ligeirainente ao iiivcl da cauda, 
sem formar todavia verdadeiras azas caudaes. Existem 7 pares de papillas post- 
anaes das quaes um par de grandes papillas suh-latcraes perlo do anus, 3 pa- 
res sub-ventraes a ineia distancia cntre a cloaca e a ponta da cauda e 3 pares 
lateraes; destes, .o primeiro 6 isolado c os dois oulros s^o juntos proximo da 
ponta da cauda. 

AMtn das pa{)iiias post-anaes, vcrificamos a presciu;a de grande numero 
de papillas pr^-aiiaes distK)stas em <luas filas, sub-ventraes, uma de cada lado, cada 
fila com mais on raenos 31) papillas miiito j>roximas umas das outras na visi- 
nhanya da cloaca, augrnentando o cspayo eiitrc ellas a inedidu que se afaslam 
destn abertura. 

Os cspiculos sSo iguaes, bcm chitinizados, apresentando a extrcmidatle 
distal afilada c medindo 2 mm. de comprimento. 

/^crnca. - Esophago aproximadameiitc cylindrico, musculoso, alargando-se 
ligeira e gnidualinentc para a extremidade posterior, mcdimlo 3,(> mm lUiin (\cm- 
plar de 70 mm. Cauda relativainente curta. com extremidade arredondada, es- 
treitando-se bruscamente. () amis esta localisado a 0.22-0,21 mm. da extreini- 
dade |)osterior. 

Vulva situada mais <»u nieiios no meio <ln cor|)o. abrindo-se a 33 imn da 
extremidade |M)sterior. Vagina curta, inuscuiosa. dirigiila para traz, seguida por 
dois utcros, que continuam a direcvAo |K>sU‘rior. T«)do o apparelho genital 
femiiiiiio cslii locali.sudo na melaile |K)slerior do eorpo, alraz da vulva, como 
occorre alias com as demais especies <!o gcncro Ovos niio tmibrsonados appro- 
xiniadainente espherico.s, niedindo 01-t>8 micra de diamelro maior por ,’)8-02 
micru de diamelro menor. 

HABITAT: ' Estomago de (Irotalus ivrrificus, nome vulgar - cascavel. 

UISTRIBUigAO GEOCItAl’inCA: Kslado de S. Paulo, Brasil. 

TYPO e PAUATYPOS:- ColleevAo lielmiiithologica do liislilulo Biologieo 
de S. Paulo, ii.® 717. 



DIMENSOES EM MILLIMETROS UAS ESPECIES AMERICANAS DO GENERO OPHlDASCARIS BAYLIS, 1920. 

0. obconica O.labiatopapUlo- O.arnd/jSprehn O.trickuriformii O.lravassoiin.sD. 
(Baird, 1860). sa Walton 1927. 1929. Va*, 1935. 

macho femea macho femea macho femea macho femea macho femea 
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Estampa 1 

Ophidaacaris trmtassosi n. sp. 

Fig. 1 — Exlremidade anterior, labio sub-ventral. 
Fig. 2 — Interlabio. 

Fig. 3 — Labio dorsal. 

Fig. 4 — Cauda do macho vista de frente. 

Fig. 5 — Por^ao posterior do macho, espiculos. 
Fig. 6 — Cauda do macho vista de i>erfil. 

Fig. 7 — Cauda da fcmca vista de pcrfil. 





Nota sobre algunos nematodes parasitos nuevos 

de Cuba 

I. P4rez Vigueras. 

Prof. Esc. Med. Vet. Univ. Habane, Mletnbro Acad. Clenctas de la Habana 

[Con 6 planchas] 


DEDICATORIA 

El aulor experimenta especial complaccncia on dedicar iSsic Irabajo al 
Seflor Profesor Doctor Lauro T*ravassos, cuyas notables invcsligaciones ban 
hecho avanzar, dc mancra considerable, los conociinienlos de la Helmintologia, 
y al mismo ticnopo^ desca expresarle su respelo y considcracidn personal. 

e 

e* 

Material ij posicidn sistcmdiica de las especies. 

Las cuatro especies nuevas dc Nematodes parasitos mj\s abajo des- 
critas, forman parte de una exlensa coleccidn del aulor, y fueron selcrcio- 
nadas especial mente para ^ste Irabajo. 

La iiosicidn sistemAtica de ellas puede ser la siguienle; 

Oxyurala Skrjabin 1923. 

Oxyuroidea Hailliet 1915. 

Oxyuridae Cobbold 1861. 

Laurotravassoxyurinue n. sub-fam. 

!-4turolravassoxyuris n. gen. 

ij, IraiHtssosl n. sp. 

Hos|>edcro: Holacanthus tricolor (Bloch) (Pisces) 

Oxyurinac Hall 1016. 

Travassozolaimus n. gen. 

T. iratHtssosi a. sp. 

Hositeilero: ~ Chamaeleol is chamaeleontides (Dum. & 

Bibr.) (Reptilia) 
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Slrongylata Railliel & Henry 1913. 

Trichostrongyloidea Cram 1927. 

Trichostroiigylidae Leiper 1912. 

Trichostroiigylinac Leiper 1908. 

Oswaldocruzia Travassos 1917. 

O. Icnteixeirai n. sp. 

Hospodero: -- Ilf/la xcptentrionalis (Boiilenger) 

(Amphibia) 

Spirurata Haillicl & Henry 1915. 

Spiriiroidea Hailliet & Henry 1915. 

.\cuariidae Seurat 1913. 

•Veuariinae Bailltet. Henry & Sisoff 1912. 

CheiIo.s[)irura Diesing 1801. 

C. nuiltispinosn n. .sp 

Ilospedero: Dotaurus leniifjino.siis leniiginoxus 

(Montagu; (.Vve.s). 


DHSCIHI»CION DK LAS LSPFCIKS 

1 - Laurolravansoxyuris Iravassosl n. sp. 

HOSPEDLItO: llolacanthus tricolor (Hlocln. 

LOCALIZACION : ~ Anijxjlla rectal. 

LOCAIJD.VD: Playas de « Santa Fe » y de « La Chorrera » (Litoral Norte 

de la Habana. Cuba). 

Descripcidn. {*\ 1, figs. 1-5; pi. 2, figs. 1-2; pi. 0, fig. 1). - Ixinro- 

Iravassoxyuris. Cuer|Kj i)ec|ucfto, de color bianco, atenuado en lo.s extremes 

eu ambos sexos, extremo caudal Icriniiuido en una cola larga y fina, cuH- 
ciila con eslriaciones traiisversales muy finas y con seis bandas longiliidir 
nales, boca circular, pequeOa, provisUi de sies lilminas r<K!tangularcs que nacen 
en el origen del oesophagus, cuyo lH>rdo libre o anterior forma seis tingulos 
dirigklos hacia afucra, laminas <iuc limitan un ve.Htibulo oral exagonal relativa- 
mentc largo. 
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Macho: — Longitud total t a 4.5 mm., laliliid maxima 250 niicras, vesti- 
bulo oral de 32 micras de largo por lG-18 micras de diametro, anillo nervioso 
a 3.75 micras y poro excretor a 1.12 mm. del cxtremo cefalico, con po.sicion 
post-bulbar, cxtremo anterior atciuiudo y redondeado, con ciiatro papilas cir- 
cumorales, relalivamenle grandcs, umbilicatlas, oesophagus de 675 micras <lc 
longitud por 80 micras de ancho, bulbo esofagico de 160 micras dc ditunelro, 
aberlura cloacal a 418 micras de la piinla caudal, la cola cs delgada, de 
diiimetro bastante uniforme y dc punta roma, y mide aproximadamcnte 240 
micras de largo. A 285 micras del exireino caudal prcseiila iina papila pe- 
quefla, globulosa, impar y mediana en posicidn. l.a abertura cloacal es promi- 
nente, en el horde pre-cloacal pre.senla dos procesos mamiliformes lermina- 
dos en una pequefla papila cada uno, a<lem;is se eiicuenlra a cada lado o sea 
en posicidn ad-cloacal un proceso digiliforme. La cspicula unica mitlc 230 mi- 
eras de largo, cs granulosa en sii interior y lermina en punta aguda, su cxtremo 
proximal sc dobla en un dngulo para tlirigirse hacia arriba y alr.is y iermi- 

nar bifurcandose. K1 gubernaculum es ile 112 micras de largo, infmulibnli- 
formc, formando una cspccie de esliichc o vaina a la cspicula No existen alas 
caiidalcs o membranas. 

ifemhra: Longitud total 7 5 a 8 mm, latitud maxima 730 micras, oeso- 

phagus <lc 030 micras dc largo por 06 micras de diametro. bulbo esofagico dc 
100 micras dc diametro, anus a 620 micras y vulva a 2 58 mm dc la jumta 
de la cola, con abertura transversal y un repliege anterior, pequeflo, derivado 

dc la cutlcula, vagina dc supcrficic interior muy granulosa, ovijeclor peqiicrto 

con una vdivula interior, dos tubos utcrinos replegad«)s varias voces pasando 

invariablemente \K>r <lclante del bulbo esofagico y dos ovarios terminados atc- 
nuundosc. 

Huevos elipticos, de cascara gruesa, grandcs, asimCdricos, que mideji 120- 
130 micras <!c largo por 16-50 micras dc- audio, segmeiitados, provistos on 
cada cxlrcmo dc un pc({uc0o oasquclc adicional, cn los ciiales se fijan respectiva- 
iiiente 4 > 6 largos cordones o l:\tigos de 3 micras de grueso quo se re li- 
nen deniro del ulero formando lurgus cabelleras o haces. 

LAnunHW.KSSOXYrHIS n gen 

(laractcrex del (j^tiero. iAUtralrarassoxifurinae. Cuerpo peqiiedo, idanco, 
cutlcula finainentc cslriada cn cl .seiitido transversal, en la hembra «!on 6 baii- 
tlas iongtluilinales, granulosas, con numerosos pe<iuoftos discos en euyo centro 
cxistc uii |K*quenisimo proceso papiliforiiie. Fxtremo cefalieo redondeatlo con 
cuatro papilas circuinoralcs salicnies y gruesas, boca sin labios, circular con 
C laniinas rcctangularcs que naccii a iiivel del origeii del oesophagus. Cada la- 
mina forma en su bordo libre un angulo dirigido hacia afuera, ellas limilan 
un vestChulo oral exagonal, oesophagus dc diameln> uniforme tcrminailo en 
un bulbo con tres valvas. l-:xlrenio |)oslcrior del macho jirogresivamente ale- 
nuado, con uiiu papila impar, globulosa, en jxjsicidn mediana y situadu cn d 
priiiic.* tercio dt* la distancia de la cloaca a la (lunla de la cola, <loaca 
prominente con dos procesos mamiliformes prc-doacales y dos, uno a cada 
lado, ad-cloacalc$, digitiformes, una cs|ncula con exlrcmo proximal doblado eii 
Angulo y blfurcado, gul>ernaculuiii infundibuUformc, vulva [xislerior a la raitad 
del cuerpo. ParA&iios de ijeccs. 

TIPO-ESPECIE: — Laurotravassoxyuris travassosL 
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LAUROTRAVASSOXYURINAE n. sub-fain. 

Laurotravassoxyuris preseiita los caracleres jijenerales asignados- a la fa- 
niiliii O.vyuridac y ])udicra ser colocado cri la siih-lamilia Syphaciinae Railliet 
191(5 debido a quo presenta una sola espicula y iiii gubernilculum, pero los g6- 
neros inclui'dos en ella ofrccen 11-6 labios defiiiidos, mienlras qiie cil cl imovo 
gviwro i)ropiiesto no exislen labios y la cslrulura de la boca dificre csencial- 
meiitc por prCvScnlar una corona do 6 hlmiiias c[ue limitnn iin vesttbido oial. 
La cslrulura do la boca ha sido ulilizada por Orllcpp para croar la sub- 
familia Ozolaiminae Orllcpp 1939, <pic Pereira ha elevado a la oalegoria de fa- 
luilia (holaimidae Pereira 1935, basdndose es{o% aiitores espccialmente cn la 
presencia do dos labios cn las especics de Ozolaiimis y Macnich. Ozolaimus 

responde a los caracleres de OxynrUhte ])ero la sub-faniilia csUl jiislificada. 

La siib-familia aqui proiiucsla puede .ser definida conio signer Oxyuridae 
con una sola csjiicula y con gubernaculuin. boca sin labios, eon una co- 
rona de 6 laininas quo liinitan un veslibulo oral. 

TIPO GRNERO; - iMurotravassoxyuris. 

2 Travassozolalinus Iravassosl n sp. 

H0SPI:1)1:H0; -- G/iomrn^co/f.s* churnaeleonlidrs (l)inn. A Ribr.;. 

L()C\1.IZAC1(')N Ampolla reclal 

I.OCAIJDAI). Coji'mar a^rov <le la llabana 

Descripcidrr PI 3, figs l-l; pi I. figs 1-3; pl 9. fig 2>. Cuerpo 

pcquerto, bianco, aleniiailo en ambos eviremos en los dos scNos. e\lrenio ce- 
falico redoiideatlo, sin papilas apar nles, boca peqiiena y circular con Ires la- 
bios nidimcnlarios, vcslibiib> oral pccpicdo, cosojduigus larg»> y do diamelro 
sensil)lemenle unifornie. biilbo esobigico con Ires vulvas. 

Mdcfio l.ongitud l<»lal 1 a 15 iiim ; latilud maxima .320 micras, oeso- 

phagus de 1 02 a II mill de largo por IS mieras <lc aiicMo, biilbo esobigleo 
de PM) micras de diamelro seguido de una amplia dilalacion inlestinal, aiiillo 
ner\ioso a 210 micras y |M)ro excrclor a 1.3 mm del exireino eefr'dico .sieiido 
pt>r lo lanlo de jiosicidii posl-bulbar, aberlura eloaeal a 22o micras <le la 
pimta de la cola La cxfreniidad |Mislerior es Iriiiicada abriiplanienle en sii 
park' \enlral pero en la dorsal se coiiliniia por una cola larga tcriniiiada cii 

punta fiiia ciiya loiigitud es de 170 micras y Icnninada en iin aiM^ndice fili- 
formc La aberlura cloacal es proiiiinenle, y pn*senla dos proce.sos niaiiilli- 
formes terminados eada imo eii una pcqueOa papila, siluiklos inmedialainenlc 
en posicion pre-cloacal, y Ires jirocesos qiiiliiioMis digilifornies eii |>osici6ii ininc- 
dialamcnte post-cloaeal, eslos si* cotitifniaii hacia alrds jior dos rariias lateru- 
les quo sostienen un par de laininas <|uiliiiizadas ile foniia rdneavo-t'oiis^exa, de 
angulos redondeados, ipic se eiiciieiilran siluailas a una dislaiicia de 190 nii- 
cras de la punta de la eola, dos alas cauilales laleralos relalivanieiite espesas* 
y anchas se exlicnden desde las proxiniidailes de la aberlura cloacal liasla 
un iK)co mils alia de las laintnas eatidalcs. 

liembra - Longilud lolal 0-0 fi mill., latitud iniixitna 530 micras, oeso- 
phagus de 1 25 nini:. de longilud por 61 micras de diaiiielixj, biillio csofiigico 



de 280 niicras de diametro, anillo ncrvioso a 270 micras y poro excretor a 1.45 
mm. del exlrcmo cefAlico, amis a 1.28 mm. y vulva a 3.15 mm. del extremo 
caudal, ovijcctor a 240 micras dc la vulva, cola de 880 micras de largo atc- 
uuada progressivamtuile hasta terminar en punta fina. 

Huevos elfptico.s, asimdlricos, scgmentados, opcrculados, en petiuefio nu- 
mcro, de 130-110 micras de largo por 80-00 micras de audio. 

THAV.XSSOZOLAIMIJS ii. gen. 

Caracteres del (/6nero. (Xitfiiiinae. Kxlremo cefalico redondeado, .sin 
papilas aparenles, orificio oral circular, con Ires labios rudimenlarios, vesti- 
l)ulo oral circular, oesophagus largo, dc diamclro uniformc, Icrminado en un 
biilbo; cxlremo caudal del macho atenuado abruplamenlc cii su parte vcMilral 
y por su parte dorsal tcrmiiiado cn una cola larga y dclgaila, aberlura cloacal 
prominente, con dos procesos mamiliiormes Icrminado cada uno en una pe- 

(picrta papila y cn posicion intnc<liatamenlc pre-cloacal, tres jirocesos ijuitino- 
,sos iligiliformcs cn |K)sicion inmciliatamcnlc post-cloacal, dos luminas (|uilino- 
sas cdncavo-convcxas sostenidas por dos ramas quitinosas y dos alas caudales 
membranosas laleralcs; una sola cspicula Icrminada cn punta lina. Sin gu- 
bcrnaculum o pieza accesoria. Vulva imiy ccrca a la mitad tlel cueriio. Pa- 

nVsitos de reptiles. 

TIP()-HSPI*!CIP : TratHtHsozolaimiis irarufisosi 

3 OnwaUlocruzia leiitcdxeirai n sp 

IlO.SPKDbdtO . /////« septenit ionalix lioulcngcr) 

LOd.M.IZ.M'dON : intestino 

IXK'..\L1I).VI) : Santiago de las Vegas y Cojimar JVov. de la llubana, 

Cuba). 


De.scrifjciun. PI 3, figs. 5-0; pi I, figs 1-5; jil. 0, fig 3^ - OswaUlo- 

entzia. Cuer|K» filiformc, cuticnia eefalica inflada. ctui eslriacii>ncs transver- 
salcs, cuticnia del cuerpt) con estriaciones longitudinales bien aparenles, sin es- 
triuciones transversales, sin alas lalcrales ni pupilas cervicules. 

Macho: Loiigitud total 7 5-8 mm. lalilud maxima 0.10 mm, anillo 
iiervioso a 170 micras y jioro excretor a 2r>0 micras del cxlrcmo cefalico, oc.so- 
phagus de 135 micras dc largo j)or 80 micras dc diamclro maximum y 10 
micras de ancho tninimum, cuticnia ccfalica inflatla de 50 micras de largo, es- 
trccliu; cspiculas iguales on forma y tamaAo, de 100-170 micras tie largo por 
40 micras de uncho tiiaxinium y con una dclicada incinbrana espicular on su 
cxlrcmo distal, son Irifurcatlas cn su tercio proximal y cada rama lermina 
jKir iiumcrosas y {>c<|ucna.s varillas dc punta fina, algunas dc las cuales sc pro- 
ioiigaii hacia el interior de la membrana espicular hacit'mdosc muy Icnucs, 
husta desaparccer. Atiibas espicuias sc deslizan por una picza qiiitinizaila, iu- 
fundibullforme, cuya punta es tridentada. I*a bolsa copulalriz y los sistemas de 
costiltas son semejantes a b)H de olra.s es|H*cies del gCmcro. La bolsa es Irilobada, 
mide 120 inicras dc largo jK>r 112 micras de ancho. La costilla dorsal, que es 
la mis itnporlaatc en 6slc g^ncro, lermina bifurcandose cn dos ramas corlas, 
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(Ic base gruesa, cada una de las cuales presenta itna tuberosidad externa, 
antes de la bifurcacidn, en su trayecto ^s(a costilla dd dos vdstagos laterales 
on forma de gaiichos dirigldos hacia afuera. 

//embr«. — Loiigitud total 12.5-14 min., latitud mdxima 0 24 mm., oeso- 
phagus de 480-510 micras de largo por 80 inicras de didmetro maximum y 
48 micras de ancho minimum, poro excrclor a 240 micras del extreme cefdlico, 
anus a 209 micras y vulva a 5.5 mm. del extremo caudal, cola atenuada pro- 
gresivamente, dc extremos redondeados con la cuticula inflada ligeramentc y 
con un proceso espiniforme delgado quo mide 10-18 micras de largo; ovii 
jector de 850 a 870 micras de largo. I.a vulva ofrecc una amplia abertura 
y csta jirovisla de dos labios intcriios quitinizados, muy visibles jiorquc so- 
brcsalen, eii las hembras jdvenes. 

Huevos ovalcs, segnienlados, de 80-85 micras dc largo por 48-52 mi- 
cras de ancho. 

Disciision </c la espvcie. — Osinaldocruzia lenteixcirai oFrece algunns sc- 
mejunzas con OsumUlocrnzia subaiiricttlaris Kiid.) y como tma enlraria tambien 
en el sub-gtuiero Oswahinernzia .Morishita 1920, pero difiere de ella |K)r la 
hnina terminal de la costilla dorsal, l.i loiigitiid de las espfculas y la longitud 
(lei ovijector. que es aproximadaniente de doble longitud. I.ent y Teixeira dc 
I'reilas foriiian con las e.Species coiiocitlas del genero Osuntldncnizia tins gru- 
pos: primer grupo con esjiiculas mayores de 0 2 mm, segundo gru|>o con cs- 
piculas menores de 0.2 mm hn este ultimo colocan O Itidtji Trav., O. inolgrta 
I.ewis, f). hrasilicnsis Lent y Teixeira de I'reitas y debe colocarse tambiCui O. 
lenfeixeirai. 


4 Cheilospirura niiiltispinosa n. sp 

HOSPKDLHO - fio/aunis tetdUjinosus lenlif/inosus Montagu). 

LOC.\LIZ.\CIOX . l*ro\entriculo 

LOCALID.AI) — .\rleiui.sa :I*rov. dc Pinar del Hio, Luba). 

Desert pci ('m PI 5, figs 1-5; pi 0, fig. i). - C/iciioHpirura. 

Luerpo blancf> uniformemenle cilfndrico, alenuado cn los dos exlicmos eii 
ambo.> sexos. cuticuki con fiiia cslriaridii truii.sversul him apareiite, dos la- 
bios conicos promiiientc.s, dos pare.s dc papiias ccfalicas bien apareiites, dc doiule 
jiarltn cuatro gi uesos contones, dohhs. flexuosos, que terniinan a corla dis- 
tancia del extremo |x)slerior del segundo oesophagus, sin recurrc'iicia iii aiias- 
toino.sis. cada corddii pre.senla en loda su longitud hileras Ininsversales dc 0 8 
proccsos espiiiifomies, muy |)eque0os, dirigidos hacia atrds. \o se obscn'aron 
[lapilas cervicales Pharynx ({uitinosa. de paredes gruesas, infiindUnttironne cn 
su extremo anterior, oesophagus anterior o inusculoso, corlo, oesophagus pos- 
terior o glandular, largo. 

.Vuc/io. Longitud total 8-105 mm, latitud maxima 0.42 mm., cordo* 
lies de 1 92 mm tie largo, pharynx dc 190-220 micras dc largo |>or 20 micras 
de diamelro medio, oesophagus anterior dc 500 micras dc largo iwr 112 micras 
tie tlianielro maximum, oesophagii.H |)oslerior dc 4 70 ram. de largo por 260 mi 
eras de ancho, extremo caudal ligeramentc arqueado, alas laterales caudales niiiy 
cstrechas, punla de la cola digiliforinc, aliertura ctoacal a 160-180 inlcras di' 
la punla dc la cola, prominente, nuc\*e pares dc papiias caudaies iniis una 
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papila imptar. De 6stas papilas cuatro pares son pre-cloacales y cinco pares 
post-cioacales, la papila impar es grande, est^i colocada eii posicidn raediana, 
a 32 mlcras de la pimta de la cola y cntre el ultimo par de papilas post-cloacales. 
Espfculas desiguales en tamaflo, la mayor midc 740 micras de largo por 22 mi- 
cras de didmetro, preseiita la forma de una varilla fina, ciirva, lermiiiada en 
punta aguda, la mcnor mide 275 micras de lai'go por 32 micras de grueso 
mdximum, ofrece en su extreme distal una pcquefla dilatacion discoidc y trans- 
parente. 

Hembra. — El tjnico ejemplar hembra recolectado se encuentra en inuy 
mal estado de conscrvacidii. Mide 19 mm. de largo por 0.83 mm. de diu- 
metro, la vulva sc encuentra a 560 micras y el anus a 170 micras de la 
punta de la cola. 

Huevos elfpticos, de cdscara gruesa, segmentados y en parte embrio- 
nados, de 48-52 micras de largo por 30-32 micras de ancho. Esla especie pre- 
senta caracteres suficienlemente tipicos proi)ios, por tanto no requierc que 
se abra una discusidn acerca de su validez. 

PIUNCIPALES THVIl.UOS CONSPI/IADOS 
BAYLIS, H. A. & DAUIINEY, H. 

1926. A Syiiop.sis of the Eamiltes and Genera of Nemaloda. London 
CRAM, E. IL 

1927. Bird j^arasites of the Neinatotie Sub-orders Strongylata, Ascaridala 
and Spirurata. Smith, lust. U. S. Nat. Mus. Bull, 14i . l-tG5, figs 

1-444. 

IIALI,, M. C. 

1916. Nematode Para.site.s of Mammals of the Orders Hodentia, Lagomor- 
pha and Hyracoidea. Proc. U. S. Nat. Mus, 59 1-258. 

LENT, H. A TEIXEIRA DE FREIT.\S, J. F. 

1935. Sobre uina nova especie do geiiero OsuHtUiocnizia Travassos 1917. 
Mem. ln.st. Osw. Cruz., 39 (3’ ; 379-380, figs. 1-7. 

MORISHITA, K. 

1926. Studies on some Nematode parasites of Frogs and Toads in Ja- 
pan, with notes on their distribution ami frequency. Journ. Fac. Set 
Imp. Univ. Tokyo, 1 J) . 1-32, pi. I-V, figs. 1-53 
ORTLEPP, R. J. 

1933. Ozolaimus megatyphlon (,Rud. 1819) a little known helminth from 
Iguana tuberculata. Onderstep. Journ. Vet. Sci A .\nim. Ind. 1 (1) : 
93-96, figs. 1-6. 

1933. On some South .\frican Reptilian Oxyurids. Onderstep. Journ. Vet. 
Sd. A Anlm. Ind. 1 (1) : 99-114, figs. 1-30. 

PEREIRA, C. 

193$. Of Oxyurata Parasilos dc Lacerlilia do Nordeste Brasileiro. Arch 
Inst. Biol., Sio Paulo, 9 (1) : 5-27, figs. 1-48. 

hailliet, a. 

1916. Nematodes parasites des Rongeurs. Rec. Med. Vet., 92 (15-18) : SI?-* 

sai. 



— 608 — 


RAILLIET, A. & FIENRY, A. 

1916. Sur les Oxyurid^s. Comp. Rend. Soc. Biol., 7t (3) : 113-115. 

1916. Nouvelles remarqu6s sur les O.xyurldds. Comp. Rend. Soc. Biol., 7§ 
(7) : 247-250. 

SEMENOW, W. D. 

1929. Beitrag zur Charakteristik des Ncmaloden RailUetnema praepiiliale 
(Skrjabin, 1914). Zool. Anz., 85 (5-8) : 149-158, figs. 1-4. 

STEINER, G. 

1924. Some Nemas from the Alimentary Tract of the Carolina Tree Frog 
(Hgla carolinensis Pennenl). Journ. Parasit. 11 (1) : 1-32, pi. I-Xl, 
figs. 1-65; 4 text-figs. 

TRAVASSOS, L. 

1921. Contribui^Oes para o conhcciniento da fauna helniinthologica brasi- 
leira. XIII. Ensaio iiionographico da familia TrichoalrongijUdae Lei- 
|)er, 1909. Mem. Inst. Osw. Cruz, 13 (1) : 1-135, figs. 1-250. 

1923. Informa^Oes sobre a fauna hclminthologica dc Matto Grosso. Fo- 
Iha Medica, 4 (5) (separado, pp. 1-14). 

1931. Pesquizas helminthologicas realizadas cm Hamburgo. IX. En.saio Mo- 
nographico da familia Cosmocercidae Trav. 1925. Mem. Inst. Osw. 
Cruz, 25 ( 3) : 237-298, figs 1-180. 

WALTON, A. C. 

1929. Studies on some Nematodes of North .\merican Frogs. I. Joum. 
Parasit., 15 (4) : 227-239, pi. 16-20, figs. M3 

1933. The Nematoda as Parasites of .\mphibia. Journ. Parasit., 2§ (1) ; 
1-32, pi 1, figs. 1-4. 

1935. The Nematoda as Para.sites of .Vmphibia. Journ. Para.sit., 21 (1) r 
27-50, figs. 1-4 b. 

YORKE, W. & MAPLESTONE, P. A. 

1926. The Nematode Parasites of Vertebrates. London, : 1-536, figs. 1-307. 


Phmciui 1 

Fig. 1 — LauroiravasBOxguris tratfassosi n. sp. Hcmbra, cuerpo entero; An* anus, 
V =r vulva. 

Fig. 2 — Ixuirolrauassoxyuris iravassosi n. sp. Macho, cuerpo entero; bwbulbo, 

pe =:= poro excretor, s espfculas, pi papila caudal impar, c cola. 

Fig. 3 — iMurotravasBoxyuriB trauanBosi n. sp. Extremo cefdllco. 

Fig. A ~~ iMurotravoBsoxyuris travassosi n. sp. Extremo caudal del macho; pp* 

aoprocesos pre-cloacales con aus papUas, s«»eipiettlas, pa •>« inooeso.H 
adcloacales, pi «« papilla Unpar, c«>oola. 

Fig. a-- LaurotravoMoxyniis tramsMOBt n. §p. Secdtdn posterior del cuerpo do 
la hembra; v*a« vulva, vg*<» vagina, u«»6terOy h huevos^ 1 Itttestinos. 
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Plancha 2 

Fig. 1 — Laurotraimssoxyiiris trauassosi n. sp. Extremo cefalico; cl = corona de 

i^minas y vesti'bulo oral, mostrando el anillo medio; pc - papillas cir- 
cumorales. 

Fig. 2 — Laurotravassoxynris iraoassosi n, sp. Extremo cefalico, vislo de frenle 

Fig. 3 — Laurotravassoxynris trauassosi n .sp. Extremo caudal del macho acla- 

raiido la figura 4, plancha 1. 

Fig. 4 — Laurotrauassoxyuris trauassosi n. sp. Aparato genital de la hembra: 

ov == ovarios, ovd = oviducto, u litero, I Irompa. ovi .= ovijector, vg 
mulo retractor de la espfcula. 

= vulva. 




Plancha 3 

Fig. 1 — Travassozolaimiis trauassosi n. sj). Macho, cuerpo entero; oe = oeso- 
phagus, b=rbulbo, i = intesfinos, pe = poro excretor, te = testfculos, vs 
= vesfcula seminal, a = alas caudales, c = cola, s = espiculas, mr « rni'is- 
culo retractor de la espicula. 

Fig. 2 — Travassozolaimus iravassosi n. sp. Hembra, cuerpo entero; a-^antis, v 
= vulva. 

Fig. 3 — Tratmssozolaimus iravassosi n. sp. Extreme caiidal del macho, visto de 
perfil (las alas caudales laterales fueron bloqueadas) ; pp procesos pre- 
cloacales con sus papila.s, pd = procesos digitiformes postcloacales, s 
= espiculas, pi. = placas quitinosas caudales, c = cola. 

Figr 4 — Traimssozolaimus iravassosi n. sp. Extremo caudal del macho visto de 
frente. 

Fig. 5 — Oswaldocruzia lenteixeirai n. sp. Extreme caudal del macho; elc-=es- 
triacidn longitudinal de la cuticula ; s = espiculas, be := bolsas caudalea 
y costillas. 

Fig. 6 — Oswaldocruzia lenleixeirai n. .sp. Extremo caudal del macho con las 
bolsas caudales desplegadas. Detalle de las costillas. 
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Piaiicha 4 

Fig 1 — Trarassozolainius tnuHisso.si ii sp l*\lr(*iiK) cchUico vislo (h‘ prriil. 

I'lg 2 Travassozolaimus travasst>si n sp I'xtrrino crhilico nIsIo dt* Ireiilc 

l*'ig ‘A TrarassozoUiiniiis tnti'dssa.si n sp I'Alri-nn* caml.il ih l inaclu) xislo do 

Ironlo. aclara?id<> la lig I <lo la planolia A 
i'ig 1 ( istraUiocrnzid Initriirirai n sp Dolallos do la onsldia dorsal 

Idg .■) OsuHildocruzki lenteixvirai n sp ()\i(oct<>r visto oon la \ul\a hacia ar- 

riba. inoslratido los labios aniorior \ |H)stori()r (piilinosos. intoriios 




Plaiiclia 5 

Fijf 1 — ('/icilo.spinirti miil/ispiuo.ui ii s|) Koi^ion anti rior del c*iKrj )0 inostraiido 
las pai)ilas. los cosopliai^iis s los cor^loiifs 
2' ('hvHosjiirura miiltispinosn ii sp I- ra< 4 iiu*nln (h* conloii coti los dctal- 

Ics do svi oslruolura 

I’ig 3 — ('.hcilo.spinird nuiltispi/iosa ii sp I'Xtri'ino oaiidal do! inardio visto do 

porlil. dolallos di* las ospioulas. papilas oaudalos n punlu di* la cola 

Idg t - CJieilosjnrum nmltispinosn ti sp I Atroino caudal del luaolio visto <lo 

Ironic, disposicidii do las papilas 

Fig 3 (Jici/ospirura nm/dspinosti n sp I'xlroino (‘aiidal d(‘ la lioinbra, a 

anus, V = vulva 
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Fig. 1 

Fig. 2 
Fig. 3 
Fig. i 


Plancha S 

— Laurotrciimssoxyuris trai>assosi n. sp Iluevos, inoslramlo los iargott 
cordones po lares. 

— Travassozolaimus Iravassosi n sp lluevos 

— Oswaldocruzia lenteixeirai n sp Hucvos. 

— Cheilospirura miiltispiiiosa n sp. lluevos. 





On the Genus Deropristis and the Acanthocolpidae 

(Trematoda) 

Henry B. Ward 
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[With 3 plates] 


Some time ago while studying a large collection of Trematoda from 
North America I found specimens belonging to the genus Deropristis Odhner, 
1902. A cursory examination of the literature indicated that some confusion 
existed not only in the genus itself but also in the family and I was led 
to review the topic more carefully. My own exlcnsive collections, supplement- 
ed by specimens from colleagues at home and abroad, supplied materials for 
comparisons essential to determine actual fads and clear up much of the 
confusion existing. The results of this study are presented here. 

The genus Deropristis was established by Odhner (1902) to include two 
long known species, viz. Distomum hispidum Abildgaard and /). inflatum Molln. 
Odluier’s conception of the features common to the tN\x) spedes which he 
selected as generic characters may be summarized briefly as follows: — 

Distomes: small, elongate, narrow, with weak musculature. Anterior re- 
gion expanded, with thickened margins and median dorsal hump. Entire body 
armed with long pointed spines, heaviest on margins of anterior expansions 
and on dorsal hump. Spines caducous, and apparently variable. Suckers small 
and weak. Prepharynx, pharynx and esophagus present, not large; crura ex- 
tend near lateral margins to posterior end. Excretory bladder Y-shaped; un- 
paired stem short, branches long. Two oval, elongate, smooth marginal testes 
tandem near posterior end. Ovary spherical near center of body; capacious 
receptaculum serainis near by as al.so shell gland complex and Laurer’s canal. 
Vitellaria with numerous small follicles, lateral, from seminal vesicle to anterior 
testis. Uterine coils between anterior testis and seminal vesicle. Sex pore median, 
at anterior margin of acetabulum. Ova numerous, small, 38 to 18 microns 
long. Type species, D. hispida (Abildgaard). 

HOSTS : — Migratory fish : eel and salmon, various species. 

HABITAT: - Marine. 

Rudolphi first described the species Distomum hispidum and cited (1819 : 
118) Abildgaard as authority for the name. ’Odhner recognized Rudolphi as 
author because he was the first to give a diagnosis of the parasite. Some later 
citations follow Odhner in this. However, Rudolphi credited the name to Abild- 
gaard and the first description carried that heading so any change does violence 
to the original publication which I follow in this article. 
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In the succeeding fifty years many writers referred to the species or re- 
corded its occurrence in some now region or host but added little to the ac- 
count of Rudolphi. Indeed the parasite was so little known that Cobbold under 
the name Echinostoma hispUhim^ which was supposably Rudolphi's Dist. hispiditm^ 
described and figured an entirely different parasite of the salmon. 

Distoma inftata was originally described by Molin (1859 : 820) from speci- 
mens taken from the stomach of the eel al Padova in December. The description 
though brief is siifficienl for recognition of the parasite. Yet it appears not 
to have been sufficiently precise to give later students an accurate idea of 
the form described. 

In 1868 Olsson published the second account of this species which he 
collected al Rcrgen. He studied it living and cominenled on its bright yelloiw 
color and its extreme mobility. The account is much fuller than Molin’s and 
covers fairly the external spination and the internal structiirc of the wnorm. 
Olsson published with this paper four figures representing the parasite and 
details of structure. Unfortunately this accounl did not become w’idely kiiovNii 
and was entirely overlooked for some lime. 

Van Beiiedeii in his studies on the fishes of the Belgian coast and 
their parasites (1870) lists Echinostoma hispida .Vbildgaard as very common 
in the sturgeon. He figures what he considers old and young stages and com- 
ments on their presence by thousands in the stomach and intestine of a 
sturgeon no more than a foot long. The » young stage is figured with the 
characteristic Echinostome cephalic crown of spines and can hardly lx*long 
to the genus Deropristis. It is probably some other sturgeon parasite He men- 
tions also a parasite very similar if not identical in the eel from’ Ostend. Nevei*- 
theless it is likely he had the true Deropristis hispida from the sturgeon as he 
comments on the appearance of the anterior end as like the head of the cobra. 
This expression portrays strikingly the a|)pearance of the true Deropristis. The 
large amount of material in my hands justifies the direct statement that this 
species does not undergo any such considerable change in ai)pearance in its 
growth as Van Beneden suggested. Specimens with few eggs arc almost exactly 
like lho.se filled with eggs except in the size of the post-acetabular region. The 
spines of the anterior region never in all the specimens I have examined 
showed any such crown of heavy spines as Van Beneden has figured for the 
young stage. It is not necessary to discuss further the other features of the 
illustration which do not conform to the true D. hispida. 

On the other hand the figure lalndled Echinostoma hispida which is 
described as sexually mature, filled with eggs, and found in the intestine of an 
eel taken at Ostend, is probably Deropristis inftata. In fact Van Beneden stated 
in the text where the species is iislcd as parasite of Anguiita vutgaris, 

< Ce Distome nous parait semblable, s'il n’est pas identique, ^ i’esp^ce 
de TEsturgeon. Mon fils Fa observe h Ostende, au mois d’avril. 11 faudra 
voir si cc nest pas le meme epic Molin a nomind D. inflatitm et que 
P. Olsson a trouv«(* i^galement & Bergen 

He was probably right in his surmise that the form he had was Molin’s 
species which Olsson had described in 1868. • But he erred in regarding the 
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two forms he found in sturgeon and eel as identical and stages in growth of 
the same species. 

Thus it seems probable that Van Beneden had both species before him. 

Stossich (1885) discussed both species. For Dist. inflatum he added to 
Molin’s description some important details and published a figure that un- 
fortunately fails to represent Avell both the external and internal characteristics 
of the species. In a scries of later contributions on the parasites of the Medi- 
terranian region Stossich added further data on this species yet Looss (1899) 
found the descriptions and figures available at that time inadequate for a 
precise determination of the position and relationships of this species. While 
references to this sjKJcies by name are made by several investigators between 
Molin and I.ooss, these comments include only scattering tlata and some in- 
deed probably do not concern the true D. inflatum. 

The situation was cleared u|) by Odhiier’s paj)cr (1902) already re- 
ferred to. .Xl first he doublcnt the spec-lfic identity of the form Olsson found 
on the Swedish coast with Molin’s form* from the Adriatic. But his examina- 
tion of the original material which Olsson had prescnteil to the University 
Museum at Upsala disclosed no material differences between these and .speci- 
mens collected by Stossich at Trieste from the eel '\nffiiilln vulgaris). This not 
only established the specific identity of the forms from these widely separated 
regions but also demonstrateit than the same species. Drropristis inflata may 
occur both in the eel and in the sturgeon. Since lh»e date of Odhner’s paper 
only one important contribution has been made on either species in Europe. 
Markowski (1983 <iescribes I), inflata from Anguilla vulgaris taken in the 
Polish Baltic. Neither the figure he gave nor the description agree in all 
respects with the data presented l>y Odhner; thus the testes differ conspicuous- 
ly in size and position and other minor differences are evident. But the general 
similarity justified assigning them to the same species 

The first reference to flistnmum liispidiini .Xbildgaard in North America 
Nvas made by Leidy who reported (1887 in a single paragraph that he had 
obtained many specimens from the inle.stine of Acipenser sturio of the Delaware 
River at Philadelphia, Pa. Ills description though brief is sufficient to place 
the parasites he luul in the genus Dcropristis. Material 1 have studied from the 
Leidy collection confirms his view that they belong to the species D. liispida. 
Stiles & Hassall (1891; appear to have liste<l the species without further 
study on the basis of Lcidy’s determination. Union (1901 : 478) described a 
parasite of the hake under the name of Distomnm hispidiim Abildgaard which 
certainly is not the same as Leidy's s|>ecies or as the European form of that 
name. 

Pratt (1902 : 897' included the genus Dcropristis in his key to North 
American Trcinalodes but unfortunately the brief description (p. 955) taken 
from Linton does not apply to the genus as established by Odhner and he 
does not cite !>cidy‘s record. Stafford (1901) in a list of trematodes from 
fishes in Canada recorded Dcropristis hispidus [.sic] Abild. from the lake sturgeon 
and />. inflata Molin from the cel, but included no data as to locality or 
measurements of organs. For his « D. hispidus ^ Stafford gave a description 
from which it is in my opinion .safe to assert that he did not have the 
true D. hispida before him. He statetl « ventral sucker rather smaller than 
oral » whereas Odhner advanced the opposite opinion and my measurements 
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given in this paper confirm Odhncr’s view. Stafford’s brief statement regard- 
ing the spines does not agree at all with the facts as given by several previous 
writers, and more significant still he failed to mention the lateral expansions 
of the forebody with marginal rowts of heavy spines or the dorsal hump with 
large flat scales though these arc most conspicuous features of Der^^istis and, 
are mentioned even by Riidolphi in 1811). Finally Stafford stated that folds 
of the uterus fill the space between the two testes t even lapping down the 
sides* of the posterior testis. In fact there is no space between the two testes 
and the uterine folds do not pass beyond the anterior margin of the anterior 
testis. Stafford’s form does not belong to the species hispida or even the 
genus Deropristisl This record should be canceled Ixith as to name of the 
parasite and occurrence of Deroprislis in the laike sturgeon. I have a parasite 
taken from that host which is close to Stafford’s form if not identical with 
it and 1 shall return to a consideration of its character in a later paper. 
In 1918 (Ward & Whipple) I called attention (p. 392) to Stafford’s record and 
its uncertain character which led to ‘ils omission from the key in that book; 
further studies have fully established the surmise expressed there. 

In the same paper Stafford (1901) lists DtTopristis inf tat a Moliii from the 
eel. No locality is given nor any description of the parasite save the size which 
is ill general agreement with the size of /). inftata. However in the absence 
of further data the record can not be regarded as finally established. Mauler 
(1920; 110) Nyho studied specimens in my collection, confirmed their agree- 
ment with Odhner's Deropristis inftata (Moliii). 

DATA OX THE STHUCTURE OF DEHOPIUSTIS. 

In my collections here are many specimens of Deropristis which re- 
present a wide range of distribution. These include the following: 

1. Deropristis inftata (Molin). Alcoholic specimens sent by Dr. A. Looss 
from Cairo, Egypt m 1908. These are labeled Int. ten. Afu/uitin mitgaris. Triest. 

2. Deropristis hispida Abildg. Alcoholic material and mounted speci- 
mens from the Leidy colleclion loaned for study. These were obtained in 
the intestine of a sturgeon from the Delatwarc River, at Philadelphia at a date 
not given, and described by Leidy in 1887. 

3. Deropristis inftata. Collected at Woods Hole, Mass., July 23, 1913. 
From the intestine of Anguilla roslrata. 

4. Deropristis inftata. Collected at Woods Hole, Mass., July 20, 1916. 
From Anguilla roslrata. 

A detailed description of the two s|>ecics is uniicces.sary in view' of 
accounts given previously. It is appropriate to comment on some features that 
have been only partly worked out or on which new evidence has been secured. 

Previous students have paid especial attention to the spination of these 
parasites, and have described at length the varieties of spines and scales present 
as well as their abundance and distribution. The different accounts ore at 
variance with each other. Odhncr slated that previous descriptions were at fault 
in certain respects. On the oilier Itand Ihie various types of these structures 
and their general distribution were correctly described and illustrated by Olsson 
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who seems to have been the only writer having made an extended study of 
the living worm. The explanation of the discrepancies in descriptions of the 
spination was given by Creplin in 1828 who according to Braun (1892 : 329) 
devoted a chapter to the case with which the spines of Dist. hispidum are lost. 
Olsson also stated that the large spines may easily be lost since on speci- 
mens collected at Warberg which certainly belonged here, he was not able 
to find any. In the material at my command not a single sj^ecimen had ap- 
parently more than a small part of the original coat of spines. Consequently 
I deem it unw^ise to attempt to <lescribe in detail the spines in cither species 
or the possible differences betwXien the species in this feature. This study 
must profitably aivvait the opiKjrtunity afforded by an abundance of living 
material. 

However some main features of the spination may be noted. The entire 
l)ody is covered by clo.se set r<x\vs of sharp pointed spines largest in the middle 
of the forcbody, becoming smaller and more delicate towards both ends and 
di.sap{n;aring near the testis. Flat, heavy, ovate spines occur in rows on the 
margins of the inflated anterior region and still heavier scales occur on the 
dorsal hump. .\ll spines are larger and more conspicuous on D. hispichi than 

on D. inflaia. In iieillier case couhl the exact number anil arrangement of the 

larger spines be determuicd. That the spines on Hie exterior of the body 

are not duplicated by the structures found in the genital ducts was recognized 
by Olsson who included drawings of dermal spines and also of the two 

special types, naming the large neejk spines echini colli ^ and the genital 
type * pili penis In preserved specimens the evlcrnal structures are firm, 
regular and evidenlly hard, as their form is muinlained under all conditions 
whereas those on the \Valls of the inetralerm and cirrus are often bent in 
varying degree, and irregular in position. They also differ in oplical qualilies 
and in affinity for stains. Some conditions convey the impression that the 
genital supines arc flexible rathor than unyielding in character. The flattened, 
iuncet-like form hardly agrees with the name of hairs j> given them by 01.s- 
son who thought tlicin bifid; later writers are a unit in calling them spines.. 
However, it is clear that they arc in nature ilifferenl from the dermal spines 
found ill this species. 

MEASUBKMKNTS OF .ALCOHOLIC .SFFCIMFxVS 

Specimens of I), hispida from the Leidy collection gave the following 
results: Lengtii 1.9 to 5.9 mm. with an average of 1.3 mm. Of this total 
the distance from Ihe anlcrior margin to Ihc acetabulum varied from 0.17 to 
1.21 mill., averaging 0.76 mm. riiis is Hie iiiosl mobile [larl of the body. From* 
the anterior lip to the ovary the moasuremeiil ran from 1 8 to 4.8 mm. with 
an average of 2.9 mm. TIkj interval between the head end and the anterior 
teslis varied in length from 2.67 to 5.25 mm., averaging 3.7 mm. As the 
material had been in alcohol many years, most specimens were distorted and 
all specimens could not he used in all lliese calciilalions. However, the luiiuber 
used was large enough lo justify the average. 

The maximum width of the body varied in different specimens from 
0.17 to 0.64 mm., wUh 0.37 as Ihc average. The oral sucker measured from 
0.08 lo 0.22 by 0.08 lo 0.21 mm., or on the average 0.12 by 0.12 mm. The 



acetabulum ranged from 0.1 to 0.21 by 0.11 to 0.22, averaging 0.15 by 0.15 
mm. 

The ovary measured from 0.12 to 0.44 by. 0.12 to 0.36 mm., averaging 
0.26 by 0.19 mm. The anterior testis was 0.28 to 0.54 mm. long by. 0.15 
to 0.31 mm. wide, or on the average 0.45 by 0.25 mm. The posterior testis 
measured 0.31 to 0.56 mm. long by 0.17 to 0.36 mm. wide, averaging 0.50 by 
0.25 mm. Since these organs were not so often distorted in the alcoholic 
material, the averages represent a much larger number of individuals than 
could be used for measurements of length and width. 

Ten specimens which had been selected for their relatively excellent 
condition and mounted some years ago in balsam were then measured care- 
fully and in the same manner as the series just reported. The averages in this 
group did not depart significantly from those given above at any point but 
in most cases were somewhat larger. 

Comparing these measurements with those given by Odhner (1902) for 
Deropristis hispida^ one notes that the American form is only half as long 
(5.9 : 12 mm. maximum) and relatively a little wider (0.4 : 0.65 mm. maximum). 

The oral sucker is smaller (0.12 : 0.17) and the ventral also (0.15 to 
0.19) although here the range I have recorded for these organs In Leidy’s 
specimens surpasses the minimum given by Odhner for Deropristis hispida. 

The eggs from the Leidy material measured from 36 to 45 by 16 to 
25 microns. Odhner stated that ova from his material measured circa 38 
to 43 microns long. .Ml things considered it seems just to conclude that al- 
though the worms are only about half as long, they most probably represent 
the same species as that found in similar hosts in Europe, namely Deropristis 
hispida. 

The specimens in my collection represenllng D. inflala which had come 
from Loess were in especially fine condition. The number was large enough 
to represent fairly the range that one would find in a more extensive col- 
lection. The figures obtained are valuable for comparison with the other material 
represented here. The length of live Looss specimens varied from 0.78 to 
3.68 mm. with an average of 1.G2 mm. The maximum width ranged from 0.1 ta 
0.24 ram., averaging 0.15 mm. The ora! suqker measured on the average 0.08 
by 0.08 mm. and the ventral 0.1 by 0.09 mni. The ovary measured 0.09 by 0.07 
on the average and the lesles 0.13 by 0.08 mm. The eggs range from 43 to 
49 bj" 23 to 27 microns with an average of 45 by 25 microns, being thus 
slightly larger than those of D. hispida although the range in one species over- 
laps that in the other. 

Comparing these measurements for D. inflata with those given above 
for D. hispida one finds a marked difference in the size of the parasite and 
of the organs mentioned. Specimens of D. hispida are in all measurements 
made considerably larger than D. inflata and the differences arc too great to 
be explained as factors of different ages. Also the reverse relation obtains 
between the ova of the two species and these are not subjected to variation 
with growth of the parasite. Thus the data secured by this series of measure- 
ments fails to support the view advanced by Van lleneden that the parasites 
he found in the eel and the sturgeon though of different ages are identical. 
This item is important since Braun (1892 : 567) maintains that among dlstotnes 
changes in form -appear at different ages wMch are so far reaching that tnuisi* 
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lioo stages are often necessary for the diagnosis of the young form. As the 
first, and prominent example of such a condition he cited Dist. hispidum Abildg, 
according to Van Beneden (1870 : 23). This view is quoted by Manter (1926 : 
29) as if it were in this species an established fact. Withiout prejudice to the 
general statement I wish to point out that this example at least is based on 
a probable error of Van Beneden. 

These data throw some light on the true value of measurements of 
such forms. I have found freciucnt descriptions in which only a single measure 
was set down for the parasite sometimes with equally precise figures for some 
organs. Such figures indicate a desire to give an exact mathematical expression 
to an object that in its nature is inexact. The citation of a definite size for 
a species or its organs overlooks the facts of age, state of contraction, in- 
dividual variation and, when preserved material has been under consideration, 
the influence of reagents also. To present a correct picture of such soft^ 
bodied organisms it is essential to indicate the range of measurements as well 
as the age and condition of material studied. Ho\v<ever, it is equally unfortunate 
to find dimensions expressed in figures that exceed the possible accuracy oi^ 
the apparatus employed or the personal error of the observer involved. Out- 
side of such purely mechanical factors a rich field is open for investigation 
of host influence on the growth of the parasite. 

THE FAMILY ACANTHOCOLPI DAE 

Liihe (1906) established a new sub-family, Acanthocolpinae to accom- 
modate a new genus and species Acanlltncolpus liodorus from the intestine of 
Chirocenfrus dovub in Ley Ion. With the iicjw genus he associated Stephana- 

chasmus Ixmss and Derapristis Ocllmer. I.ooss suggested a fourth genus to be 

based on Distomum oscutatum. This prejmsed genus was published much later 

bj' Poche (1920) who designated it Tormopsoliis. Before that Luhe (1909) had 
created the family Acaiitfwcolpidae and the sub-family received no further 

notice. To the family Poche assigned further the genera Dihemistephanus Looss 
and Aatnthopsolits Odhner. The detailed structure of Diliemisfephanus is now 
much belter kiiowm thanks to a pa|H*r by LilUe (1930) and lliis genus fits well 
in a group with the other four older genera, well defined by Lube’s earlier 
characterization of the sub-family Acanthocolpinae. 

' The most striking difference l>el\\x“en Acanthocolpns and the four older 
genera is in a real sense clearly suiicrficial, but it deserves specific mention 
since the genus is the type of both family and subfamily. I.uhe in his pro- 
visional generic diagnosis slated « without spines in the skin and around the 
mouth >. All the other genera agree in having a highly developed spinous 
covering of the body with large and prominent circles or groups of heavy 
spines or scales in some particular region. .Vs has been already emphasized 
in discussing JDeropristis these spines are very easily lost and do not constitute 
as safe character for diagnosis. It is even |>ossible that the study of fresh 
material will demonstrate the presence of spines on the skin of Acanthocolpns 
as well as in organs noted by Lulie. See Olsson’s comment on spines in D. 
hispidki. Yet the agreement in other organ systems is so clear that even the 
absence of external spination if confirmed would uol Justify placing the genera 
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Acanthocolpus^ Deropristis^ Dihemisiephanus, Stcphanochasmus and Tormopsolas 
in separate families. 

Acanthopsolus appears to me to be doubtfully entitled to a place in 
this family. In fact it disagrees with the diagnosis dra^vn up by Luhe in many 
significant features with which all others are in agreement. Although generally 
spinous the body shows no tendency to specialization of spiny regions, as around 
the mouth (Stephanochasmus) or on marginal expansions (Deropristis). The 
body is generally spinous as are the oopulatory organs l>ul not in the man-* 
ner of other genera of the family. The body is pyriform with fairly well 
differentiated regions as Odlmer shows, instead of being band-like. Ovary and 
testes are grouped together, vitelline follicles are large, ova fefw and con- 
spicuously large. Indeed the diagnosis of the genus Acanthopsolus as drawn 
up originally by Odlmer (1905: 531) differs somewhat in almost every item 
and often conspicuously from Liihe’s diagnosis of the family Acanthocolpidae 
(1909 : 84). It is even more widely at variance with the diagnosis of the 

family as given by Fuhrmann (1928). 

Nicoll’s suggested grouping (1915 : 314) of Stcphanochasmus and Acan- 
thopsolus as a sub-family Stephanochasminae^ is subject to exactly the same 
criticism since Stcphanochasmus agrees well in structure with the diagno.sis of 
the family Acanthocolpidae and with the other genera included by Luhe and 
Pochc whereas Acanthopsolus does not Nicoll’s viow that these forms are 

fo be attached to the Allocreadiidae has not found general approval. 

At first Luhe established only a sub-family Acanlhocolpinae with the 

three genera Acanthocolpus, Dcroprisfis and Stcphanochasmus. To these Fochc 
(1926) following the brief suggestion of Odlmer (1910), arided Dihemistephanus 
I^ooss, Acanthopsolus Odlmer and Tormopsolus Poche. The first and last of 
these three fall well wilhin the limits of tlie .sub-family as set by Lfihe, but 
this is not true of Acanlhopsolus. Hence it seems wise to establish a new 
sub-family for that genus wdth appropriate characteristics which i pro)K>se 

as follows : 


Acaiilliopjiollnae sub-fam. nov. 

Body pyriform, anterior region narrower, jmsterior region broader and 
thicker; .spination generally uniform with spines largest near anterior end and 
becoming slenderer and smaller iK>steriad but without conspicuous groups of 
spines in any area. Uterus short, eggs large and very few in number. 

The establishment of this new sub-family will call for appropriate changes 
in the definition of the family but these I defer for the prc.sent in order 
to include them in a discussion of some now .American s|jccies which may 
well demand the introduction of other new sub-families in this circle. 

While this group is small at present, including only .six genera at most, 
other proposed genera have been evaluated as synonym.s, viz. Ncophasis Staf- 
ford as a synonym of Acanthopsolus Odhner and Lechradena Linton as a 
synonym of Stcphanochasmus Looss. In addition there are several other im- 
perfectly known forms which may well be Included here and these will be 
treated in another paper. The kiiowm forms arc all marine, found only in 
migratory fish exceptionally in fresh wntcr bodies. The few species thus far 
recorded come from the Arctic, from temperate sea.s and from the tropics. 
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This wdde distribution and the present limited knoJwledge of marine fish parasites 
suggests a considerable expansion of the group as studies are extended. The 
Acanthocolpidae are most closely related to the Echinostomidae a family that 
has been conspicuously increased in numbers and breadth by recent researches. 

In a recent extended study on fish parasites of Japan, Yamagiiti (1934) 
devoted one section to the Actinthocnlpidae. lie found in Japanese waters two 
.species of Siephanochasmus (one new;, one new species of Tormopsoliis and 
one new form for which he also created a new genus for Echinostephanus^ 
hispidus n. g., n. sp, This last mentioned form demands further considera- 
tion. Details of its structure and measurements are recorded very fully. As 
a basis for distinguishing it from allied forms Yamaguti listed. 

(1) f the greatly elongated shape of the body >, 

(2) « character of cephalic and integumentary spines », 

(3) * the cecal connection with the excretory bladder », and 

(4) « the excessive length of the cirrus pouch ». 

A careful review of data he gave shows the following: 

(1) This parasite measured G.8 to 9.8 mm in length by 0.52 to 0.62 mm. 
in width; but this is less than corresponding dimensions for Dero- 
pristis luspida according to Odhner and for some other species of 
the family. 

(2) I have read his description of the spines with great care and find 
it fuller and more exact than that given by most previous workers 
but fail to see any significant feature on which to base a new 
genus or even a new species 

(3) The connection of the digestive ccca with the excretory bladder 
is a most interesting nior)>hological and physiological character. 
Yamaguti pointed out that oidy recently such a union had been 
demonstrated in numerous treniatodcs and occurred « spasmodical- 
ly * in flifferenl families and even genera « so that two much im- 
portance should not be ascrilied to the presence of a cloaca from 
the taxonomic iminl of view^. With this I hcartly agree. 

(4) The cirrus pouch is not longer either relatively or ab.solutely in 
Yainagutrs species than the .same organ in some Dcropristis speci- 
mens. 

Summing up the factors involveil and the close resemblance in organs 
throughout one must c<jnclude that this new genus must be justified on the 
basis of size which is regularly only a si>ecific distinction, or because a cloaca 
is present and Yamaguti himself staled that was inadeciuate. Hence I am 
clear myself that this para.silc docs not justify the formation of a ne^v genus 
but must be referred to one of those already existing in this family. It certainly 
looks much like an attenuated Steplwnochasnms and provisionally should be 
placed in that genus to which moreover Yamaguti slated it was most closely 
affiliated. 

In selecting a sub-family in which to place this new genus Yamaguti 
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decided upon Nicoll’s Stephanochasminae. This group was never fully defined 
by Nicoll and as Poche has set forth is not a natural group nor even in a 
proper association as part of the AUocreadiidae in which Nicoll included it ih 
his list. Furthermore the subfamily Acanthocolpinae established by Ldhe in 
190G antedates Nicoll’s by nine years and has been recognized by Poche and 
others as an effective grouping of Stephanochasmiis and other genera, as I 
have already shown. The struoture of his new genus as defined by Yamaguli 
agrees in full detail except for the presence of a cloaca with the diagnosis of 
the subfamily Acanthocolpinae as given by Liihe (1906). 

Structiu-ally the family Acanfhocolpidae is closely related to the Echino- 
stomidae. While the former is as yet much less well known in that fewer 
species have been reported, it is also clear that these few species manifest wider 
variations in structure and are more generalized. On the other hand th|e 
Echinoslomcs appear to be a more highly specialized group. This difference 
is e^'idenoed in several directions. The prominent character of Echinostomc 
structure is the ruff or collar about the oral sucker, bearing a set of hooks 
differing precisely in form, arrangement, and numl)er with different genera 
and species. In the Acanthocolpidae somewhat similar sets of hooks may be 
present but the collar is lacking and the hooks more variable. The forebody 
is shorter, the organs more condensed, there appears less variation in the posi- 
tion of organs, the uterus is short, limited to the space between ovary and 
acetabulum, the ova scanty in number but much larger and abundantly sui)plied 
with yolk so that the slay in the parental body is short since most developr- 
menl takes place outside. In the Acanlhocolpid the eggs are much more abundant 
in most species and of smaller size. The uterus is always larger but varies 
considerably in different groups. Sometimes it is limited to the space between 
the ovary and the acetabulum (Stephanochasmiis) but increases its extent by 
forcing its coils backwards between the ovary and the anterior testis. Finally 
it spreads further over the testis into the extreme po.slerior end of the body. 
All these differences in the extent of the uterus appear within the range of 
the simple genus Stephanochasmiis, except the final stage in Distomum semi^ 
armatum. 


GENERAL CONCLUSIONS 

From the study of many specimens I am led to comment on the value 
of various structures as criteria for differentiation of genera and si>ecLcs. Though 
applying particularly to this group of trematodcs my studies convince mio 
of the wide application of these findings to other trematode families. Long 
ago Looss emphasized the need of precise fixation to avoid errors in de.scriptions 
made from preserved material. The specimens available for my study were 
obtained under diverse circumstances and preserved by tlifferent methods. They 
show even in the same lot widely variant sizes, and shapes for the same species. 
The differences in many specimens are greater than those utilized by some 
writers in distinguishing different species. These Tremaloda have no hard 
parts save the spines. What of the relative value of various structures? 

The anterior region or forebody is thin and extremely mobile; It varies 
in length by several fold depending on stage of contraction. The width of the 
forebody depends somewhat on age, increasing in older specimens, but it is 
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more radically changed by ventrad folding of the edges which gives this re^ 
gion a ventral furro^w, indicated in PI. 1, fig. 1; this stops just in front of 
the acetabulum, i. e. at the -sex pore. The condition suggests strong! the 
initial stage of the schistosome gynecophoric canal to which it may well bie» 
analogous. 

The hind body is thiok, heavy and shojws little mobility in the adult 
but it increases markedly in length and weight from the earliest form to full 
maturity (cf. PI. 1, figs. 1 and 2). Nevertheless one finds differences in pro- 
portions between strongly contracted and fully extend specimens. Such con- 
tractions, caused by preserving fluids, induce changes in the spacing of organs, 
in density of follicles or spines and in the shape of organs to a slight extent, 
but the size of ova, splrves, and follicles (PI. 2, fig. 2) and of organs vary 
only slightly and that with functional activity. 

Accordingly one must regard as unreliable specific characters, precise 
measurements of length and breadth of the body and exact distances between 
various organs, or of regions like the prepharynx, esophagus, etc. More ex- 
tended studies on living specimens available in large numbers are needed to 
show fully the limits within which these data may vary in active si>ecimens. 
In some trematodcs the changes are slight as I found years ago when study- 
ing 2,500 specimens of one form obtained from a single host at one time. 
But in the Acantiiocolpidae one finds the opix>site extreme. 

In the past much attention has been paid to the spination. If the material 
available consisted of living specimens in fresh uninjured condition the spines 
might be useful characters for specific diagnosis, and the distribution and 
variation correctly determined might prove useful for distinguishing genera. 
However, they are easily lost and in no case have 1 found a preserved specimen^ 
with more than a fraction of its complete armament. Much more useful as 
species characters are measurements of internal organs and their relation to 
each other, especially the genital organs. These are of a type well described 
by Luhe and Odhner and recognized as generic in value in this family. The 
long tubular or saccutate genital atrium folUAN'’’ed by a similarly elongated 
cirrus with cirrus sac and inetraterin are conspicuous features in the family, 
of the Acanthocolpidae. 

Further discussion of these principles will be given in another paper 
on some allied treinatodes wliich will be published shortly. 
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Plate 1 

Fig. 1 — Deroprisiis inf lata (Molin); moderately full gro^^m specimen, from eel 
at Woods Hole, 1916. Ventral view. Original. 

Fig. 2 — Deroprisiis inf lata (Molin). Very young specimen from eel. Collect by 
Looss. Sex organs only starting to develop. Anterior region somewhat 
contracted. Original. 

Fig. 3 — Acanihocolpus liodorus Liihe, 1906. Type species of genus and sub- 
family. After Luhe, 1906, Plate 1, figure 7. 

Fig. 4- Stephanochasmus cesticillus (Molin). Type of genus; after Ixmss, 1901, 
fig. 1, p. 599. Magnification about 13. 

Fig. b — Acanthopsolus oculatus (Levinsen, 1881). Type species of genus; after 
Odhner, 1905, Plate 2, figure 11. Magnification about 65. 




Plate 2 


Fig 1 — Deroprisfis inflata. Longitudinal section tbrougli genilal i)orc, showing 
short unarmed genital sinus, nietralcrm and cirrus with spines, vesicula 
seminalis, and ova in distal end of uterus wall not crearly defined). 
Specimen of cel at Woods Hole, Original. 

Fig 2 - Camera sketch of vitelline follicles from sj)ecimens of a, hy Dcroprislis 
liispida from sturgeon, f.eidy collection; r, d, Drropristis inflaUt from 
eel at Woods Hole, 191,3 All at .same magnification. Original. 







Plate 3 


Fig. 1 — Dihemistcphanus stnrioms Lillie 1930. After Lillie, 1930, Plale 39, fi- 
gure 1. Actual length, 6.2 mm. 

Fig. 2— Tormopsolm osculatus (Looss). Type of genus; after Looss, 1901 ; 655; 
figure 11. 

Fig. 3 — Echinosicphanus hispidus Yamaguti 1931. Type of new genus after 
Yamaguti, S., 1934 : 375; figure 63. 






A new species of crop worm, Gongylonema 
phasianella, from the sharp-tailed grouse 

Everett E. Wehr 

Bareaa of Animal Industry, United States Department of Africulture — U. S. A. 

[With 1 plate] 

The nematode described in this paper was collected from the crop of 
the sharp>tailed grouse, Pedioeceles phaaianellus phasianellus, and referred to 
the Zoological Division for identification by Prof. Myron H. Swenk, University 
of Nebraska, Lincoln, Nebraska. This nematode apparently represents a new 
species for which the name Gongylonema phasianella is proposed. 

Gongylonema phasianella n. sp. 

Description. — Cuticle annulatcd. Oral opening (Fig. 5) dorso-ventrally 
elongated, slightly depressed, and surrounded by an oral membrane consist- 
ing of 2 lateral trilobed elevations, each lobe appearing bilobed in deep focus. 
Cephalic papillae 11 in number, arranged in 2 groups around oral opening. 
Papillae of the internal circle 6 in number, very small, 1 papillae on each of 
the lobes of the 2 trilobed areas. Papillae of the external circle 8 in number, 
relatively large and iiipple-shajKjd, dorsodorsals and veiitroventrals smaller and 
internal to laterodorsals and laleroventrals. .\inpluds lateral. Cuticular bosses oi^ 
shields few in number (figs. 1 and 2), irregular in size, not arranged in sym- 
metrical rows, mostly concentrated in region surrounding cervical papillae. 
Cervical papillae (fig. 2) immediately anterior to lateral alae. Lateral alae visible 
for a distance of al)Out 4 to 5 mm. from their beginning near cervical papil- 
lae, broadest anteriorly. Buccal cavity (fig. 6) short and narrow, lined with thick 
cuticle, diameter of lumen corresponding to that of mouth. Esophagus divided 
into an anterior narrow, muscular part and a posterior broad, glandular part. 

Male (1 specimen) 10 mm. long by 168 microns wide. Cervical papillae 
approximately symmetrical, spino-like, about 184 microns from anterior end 
of body. Buccal cavity 32 microns long. Nerve ring 240 microns from anterior 
end of body, surrounding anterior portion of esophagus a short distance posterior 
to beginning of lateral alae. Anterior muscular portion of esophagus 420 microns 
long, posterior glandular portion 1.86 mm. long. Spicules very dissimilar and 
unequal; right spicule (fig. 3) approximately 150 microns long by 50 microns 
wide; left spicule approximately 5.85 mm. long, filiform, distal end curved. 
When retracted left spicule sinuous, its proximal end located 3 to 4 mm. from 
anterior end of body. Gubernaculum present, about 100 microns long, very weakly 
cuticularized. Caudal alae (fig^ 3) asymmetrical, the right originating about 
535 microns and the left about 625 microns from tip of tail. Genital papillae 
(ftg. 3) unequal in number, arranged asymmelrically. In the specimen examined 
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there were 6 preanal papillae on the left side and 5 on the right side; and 
there were 4 pairS of postanal papillae. 

Female 22 to 25 mm. long by 240 microns wide. Cervical papillae 224 
microns from anterior end of body. Buccal cavity 40 microns long. Nerve ring 
340 microns from anterior end of body. Anterior portion of esophagus 511 microns 
long, iX)sterior portion 3.27 mm. long. Vulva 6.75 mm. from posterior end of 
body in a specimen measuring 24 mm. long. Vagina S-shaped near its union 
with vulva, extending posteriorly and only visible for a distance of 3 to 5 mm. 
Eggs 50 microns long by 28 microns wide, those in vagina and terminal portions 
of the uteri containing coiled vermiform embryos. Tail 345 microns long. 

HOST: — Pedioecetes phasianellus phasianeUiis. 

LOCATION: — Crop. 

LOCALITY . — Lincoln, Nebraska. 

SPECIMENS : — U. S. Nat. Mus Helm. Coll. N.o 41489 (types) and 41488 
(paratypes). 


DISCUSSION 

The number and arrangement of the cuticular bosses in Gongijlonema 
pliasianella are very similar to those occurring in Gungj/Ionenia marsiipialis, a 
species described by Vaz & Pereira (1934), from an opossum, Didelpliys aurita. 
Recently, Teixeira de Freitas & Lent (1937) secured additional specimens, in- 
cluding males, of G. marsupialis and on the basis of male characters proposed 
for it a new genus, Gongylonemoidcs. So far as the writer has been able to 
ascertain Gongylonemoides may be separated from Gongylonema by the fol- 
lowing characters: In the former the left .spicule is thick and only about 
twice as long as the right, and a gubernaculum is absent; in the latter the 
left spicule is filiform and many times longer than the right, and a gubernaculum 
is present. There is also some difference in the number and arrangement of 
the caudal papillae of the males in rej)resentatives of the two genera. As 
noted above, the species described in this paper resembles in number and 
arrangement of cuticular bo.sses the type of Gongylonemoides, but in view of 
the male characters it must be placed in the genus Gongylonema, 

Gongylonema pliasianella is the fourth species of the genus to be describ- 
ed from gallinaceous birds, and may be separated from the other species by 
the following key: 

Key to species of Gongylonema in gallinaceous birds. 

1. Cuticular bosses interrupted at level of excretory pore by 
a large transversely elongated shield; left spicule 1.7 to 

1.9 cm. long G. inghwicola Ransom. 

Cuticular bosses not interrupted at level of excretory pore 

by a transverse shield; left spicule not over 1.2 cm. long. 2 

2. Distal end of left spicule barbed G. sumani Bhalerao. 

Distal end of left spicule not barbed 3 
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3. Cuticular bosses few, concentrated in region of cervical 

papillae G. phasianella n. sp. 

Cuticular bosses many, not concentrated in region of 

cervical papillae G. crami Smit 
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Plate 1 

Gongijlonema phasianella n. sp. 

1 — Anterior extremity showing arrangement of culicular bosses, lateral view. 

2 — Anterior extremity showing arrangement of cuticular bosses, dorso-ventral 

view. 

3 - Male tail, ventral view. 

-1 - Egg. 

5 — Head, en face view. 

6 — Anterior extremity showing I)nccal cavity, dor.sovenlral view. 

7 — Female tail, lateral view. 

8 — Vulva and portion of vagina. 





Linognathus cervicaprae (Lucas) 

(Anoplura) 

Fabio Leoni Werneck 

Instituto Oswaldo Cruz, Rio de Janeiro — Brasii 
[Com 5 figs, no texto] 


Em sessao da Soci6te Entoinologique dc France, realisada em 22 de 
julho de 1846, M. 11. Imeas descreveii e ai)rcsentou desenlios dum novo pa- 
rasite colliido por M. Rouzel em Anlilopc ccrvicapvae^ originario das Indias e 
em captiveiro no jardim zoologico do Museum de Paris, comimmicacilo esta 

publicada nos auiiaes da referida sociedade, cm 1847, acompanhada dos res- 
peclivos dcsenhos. O parasite, enlao inclutdo no genero line mat opimis, nao 
mais foi encontrado pelos autores (me posteriormente se dedicaram ao estudo 
dos anopluros, sendo conliecido imicamenlc atravez do estudo original dc Lucas. 

Piaget, em 1880, suggeriu a possibilidadc de ser a espccie considerada 

aomo variedade do Ilnematopimis tibialis^ que nesla data descrevcu de ma- 
terial colhido em Antilope maori. Esta suggestao foi adoplada nos catalogos 

dc Dalla Torre (1908) e Ferris (1916), embora cm dcsaccordo com as regras 
de nomenclatura usuaes, pois ({uc o iiome cervicaprae deveria ter prioridade. 
Finalmente, em 1932, Ferris a considcra csj)ecie irreconbecivel, se o encontro 
dum parasito peculiar ao hospedador typo nao perniittisse redescrcvel-a, como 
succedcu a Cummings, em 1916, com o fJnof/nathiis pithodcs que, de modo 
algum, poderia ser identificado a espccie dc Lucas. 

ICa poucx) tempo, dada a gentileza dc Miss Theresa Clay, tivemos oi>- 
porlimidade dc examinar material colhido n’um Anlilope cervicaprae do jardinv 
zoologico dc Loiidrcs e iielle encontrar parasites com os caracteres assigna- 
lados para o Linognathus cervicaprae. \ identiricactlo rigorosa dc nossos exemh 
plares aos estudados por Liuias so poderia ser feita sc dispusessemos do ma- 
terial utilisado por este autor, visto como a dcscrip^Ho ^de sua esj[>ecie com- 
j)orla varias oidras do mesniio genero A (jne aipii fazemos e baseada sobre- 
tiido iia ideiitidadc dos h()si)edadorcs, (pie, no caso presente, perde um tanto 
de sen vakir porijue ambos viveram em captiveiro, com possibilidadc de con- 
tamina^ilo por parasites extranhos. Se nao e possivel, enlretanto, asscgurai** 
([ue os espccimens de Lucas eram parasites normacs do Antilope cervicaprae^ 
nao nos parece nccessario verificar esta condi^ao para os que examinamos., 
Assim, apezar de pouco rigonjsa, a identiricacao (jiic pretendemos cstabcceler 
nos parece razoavel e justa, nao so jiela grande probabilidade de acerto apre- 
sentuda como por mellior convir a nomenclatura zoologica. 

Linognathus cervicaprae (Lucas). 

1847 — Haematopinus cervicaprae., Lucas, Annalcs de la Societe Entomologique 
de France, 2.® serie, vol. 5, pags. 531, pi. 8, figs. II (la-lh). 
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1880 — Haematopiniis tibialis var. cervicaprae, Piaget, Les Pediculines, pag. 647. 
190H— Li no gnat has tibialis var. cervicaprac, Dalla Torre, Genera Insectorum, 
Anoplura, pag. 13. 

1916- Linognathus tibialis var. cervicaprae^ Ferris, Proceedings of the California 
Academy of Sciences, vol. 6, pags. 166. 

1932. — Linognathus ceruicaprae, Ferris, Contributions Toward a Monograph of 
the Sucking Lice, Stanford University Publications, part 5, pag. 
94. 

DESCRIPgAO: 

. Femea (Fig. 1). Comprimento ; 1.60 mm. 

Cabeya longa e estreita, tendo a por?ao preantennal parabolica, a post- 




Fig. 1 — Linognathus cervicaprae, femea. 
Fig. 2 — Linognathus cervicaprae, macho. 
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antennal dilatada e limitada por bordos latcracs oonvexos e a regiSo occi- 
pital em ponta aguda qiie se insinua na niargem anterior do thorax. O te- 
gumento 6 delgado e dc espessura uni forme, a ii£lo scr junto ao rostrum e 
As margens temporacs ondc apresenla chitinisacAo poiico mais intensa. Al- 
guns pellos se encontram pela peripheria e em ambas as faces; os maiorcs 
occupam a face superior e formam duas linhas convergent es qiie, partindo 
do ponto de implantacao das antennas, se rcunein na regiao occipital. 

Antennas longas e delgadas, pouco mais curtas que a por^ilo livre da 
cabe^a, formadas de segmentos dc comprimento e diamelro gradativamente dc- 
crescentes. 

Thorax trapezoidal, mais largo na extremidade posterior e tendo seg*- 
menla^do visivel na face superior, onde ha pequeno numero de cerdas. A 
face inferior e inteiramente lisa e scni vestigio de placa esternal. 



Fig. 3 — Liiwgimtluis cervicaprae, arinadura pharyngeana. 

Membros thoracicos robustos, os anleriores menores c os posteriorcs 
maiores que os medianos. 

Abdomen oval alongado, tendo de comprimento (piasi o dobro de sua 
malor largura e totalmente membranoso. Ai>enas, nunia cinta pigmentada da 
extremidade posterior da face tergjil e na placa genital o tegumento se apresenta 
ligeiramente espessado. A chactotaxia e simples: os segmentos abdominaes ty- 
pioos possuem, em ambas as faces, duas filas transversaes de cerdas; a an- 
terior pequena e a posterior longa, estendeiido-se entre as margens abdominaes,, 
onde se implantam as grandes cerdas. 

Genitalia (fig. 4), constituida por peciucnas gonapopliyses guarjiecidas de 
cerdas, placa genital longa e delgada c lobulos apicaes grandes, salienles na ex-» 
ti'emidade posterior do abdomen c com numerosos pellos. 

Macho (Fig, 2). Comprimento: 1.34 mm. 

Diftere da femea pela forma do abdomen, mais accentiiadamentc oval, 
e pela presen^a de grande placa genital. 
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Genitalia (Fig. 5) muito caracteristica da especie. Placa basal estreita 
pequena, com dois longos ramos terminacs divergentes. Parameros maiores 



Fig. 5 

Fig 1 IJnngnafhus ccivicaprac, genitalia da femea. 

Fig. 5 — LinognaUms ccrvicuprae, genitalia do macho. 

que a placa basal, forlemenle dilatados na mctade anterior e adelga^ados na pos- 
terior. Peya endomeral aloiigada e penis pequeno. 

♦ ♦ 

Das cspccies bcin conliecidas, a que inais se ap|)roxima de Linognathas 
cenncaprac e, sem duvida, Linognathas tibialis^ encontrado em varios antilopes. 
Mas nao so desta como dontras tambem proximas (Linognathas brevicorniSf 
Linognathas fractas, Linogiuithas gna, Linognathas fahrenholzi^ Linognathas hip- 
poiiagi etc.) a especie de Lucas se distingue, muito facilmente, pelo apparelho 
copulador do macho e regiSo genital da femea. Alem destes, mais caracteres 
diiferenciaes se encontram na fonna da cabe^a, da extremidade posterior do 
abdomen do macho etc. Eiitretanto, dada a simplicidatle com que a caractcrisa- 
?ao p6de ser feita com as estrucluras anteriormente referidas, julgamos des- 
necessario citar outras de inenor importancia. 



Zur Blologie und systematischen Stellung des 
Dachslungenwurmes 

Rudolf Wetzel 

Institut fUr vet-med. Parasitologic und Zoologie der Universitfit Berlin 
[Mit 1 Tafel] 


Schlef^cl boschricl) 1933 aiis Mcles mclcs ciiuai Tain^i'iiwurin Stronijifhis 
falciformis^ den er 1934 Prrostrnnffi/lns jaldformis iieiiiil. Icli hatte (ielcifenheit 
den Enliwicklungskreis des Parasiten auszuarbeiten Die Uiilersucbung tier da- 
bei gewonncnen gescldechtsreiten Wiinner ennoglichte mir aiieli ilire Slelliiiiq 
iin System der Familie Mctastronf/ijlidar f.eiper, 1908 nacliziiprufon. 

I. Enlwiekliin^skreis. 

Die poslcmliryonale b'nlwicklimg des Dacbslungenwiirmes zeigl die bei 
den Nemaloden ublichen 5 Slulen Man imlerscheidet 1 Larvenstadien und 
den gescblecbisreilen Wurm, die diireh je eine ilautiing voneinaiider getrennt wer- 
den. Die Eiilwicklung verlaiift, wic icli in einer vorlaufigcn Mitteihing (Wetzel, 
1937) gezeigt hal)e, indirckl. Sie ist an Laiidscbneeken als Zwi^chenwirte ge^ 
biinden. 

Die fvcilebende erste Larve. (Abb. 1). Die erslen Larven werden von den 
Parasitentragern init der Losung aiisgeschieden Sie sind diirehsiclilig und baben 
wurmformige (iestalt. Die Korperlange scli\\ankt in Wanneslarre zwischen 270- 
370 Mikron. Der elwAi aut der Ildlie der Korperinitte gelegene lireileiuliirch- 
niesser lielnigt 1()-17 Mikron. Nacb vorn verjiingt sich der Korper zu cinem 
4-5 Mikron breiten, slumpfen Koplende. Der Breilendurchmesser an I' der Hohe 
des Anus betragt 8-9 Mikron. Das Scliwanzejule ist 33-10 Mikron lang und 
lauft in eine geradc Spilze aus. Es zeigt dorsal, etwa 7 Mikron vor der Schwanz- 
spitze eine kleine hockerartige Auflreibung Die Seilenlinien lassen sich mit Oel- 
inunersion von vorn nach liinlen gut verfolgen. 

Die Mundoffnung ist ciulstandig. An sic scliliessl sich ein 130-150 Mikron 
langer Oesophagus, der fast bis zur Korpermittc reicht. Ausscr der ublichen 
Verdickuiig des Hinterendcs lasst er etwa 75-80 Mikron hinter dem Kopfende, 
dicht vor dem Nervenring, noch eine zweite leichtc Anschwelhmg erkeiinen. Dei? 
130-150 Mikron lange Darmkanal ist fein granuliert, sodass die Zellkcrne und 
Zellgrenzen verdeckt sind. An ihn schliesst sich ein 8 Mikron hinges Rekturn, 
das mit dem Anus etWa 33-10 Mikron vor der Schwanzspitze ausmundet. Der 
Nervenring ist 5 Mikron breit und umschliesst den Oesophagus 85-90 Mikron 
hinter dem Kopfende. Fast in gleicher llohc, 90-100 Mikron vom Kopfende ent- 
fernt, offnet sich ventral der Exkretionsporus. Die (leschlechtsanlage isl als' 
kleines ovales Gebildc sichtbar, das ventral vom Darm ungefahr auf der Hohe 
der Darmiiiilte liegt. 

Entwicklung im Zwischenwirt: Unter iiaturlichen Verhaltnissen dringen 
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die mit der Losung ausgeschiedenen Larven in den Fuss daruber hinwegkrie- 
chenden Landschnecken ein. Sclion 24 Stunden spater lassen sich nach kunst- 
liclier Ansleokung im Schnitt die Larven im intramuskulareii Bindegewebe nach- 
weisen, wo sie sich aufgerollt haben. Nun setzt ein lebhaftes Wachstum ein. 
Besonders auffallend ist das Dickenwachslimi. Der Breitendurchmesser erhohl 
sich von 16 auf 20 Miknon. Die Larven erscheinen daher dicker. Der Ein- 
druck wird noch dadurch verstarkt, dass in den cbeiifalls verbreiterten Darm- 
zellen zahlreiche dunkle Graiiula auftreleii. Bald kommt es zur ersten Haiitung. 
Sie war bci Zimmertemperatur friihcslens zwischen dem 6. u. 8. Tag zu be- 
obachlen. Doch kann sie sich bei geringeren Warmegraden bis zu 14 Tagen 
und inehr verzogern. Audi scheint die Art des Zwischenwirles cinen gewissen 
Einfluss auf die Entwickiiingsgeschwindigkeit zu haben. 

Die zweile Larue. Die zweifen Larven sind von der losgelosten Larven- 
haut umgeben. Sie liegt deni Korper eng an, nur am Kopf- und Schwanzende 
ist cine kleine Kappe sichtbar. Im Ban glcichen' die zweiten Larven weitge- 
heiisl dem ersten Stadium. Sie untcrscheiden sich durch ihre grossere Dicke 
und den diinkel granulierten Darm. Audi ist die vordere Schwellung des Oeso- 
phagus undcutlich geworden. Die zweiten Larven messen 350-420 Mikron. Die. 
grosste Breite betragt bis zu 26 Mikron. Bei einer 406 Mikron langen Larve 
missl der Oesophagus IGl, der dunkel graniilierte Darm 204 Mikron. Die Anal- 
offnung liegt 40 Mikron vor der Schwaiizspilze. Die Geschlechtsanlage findet 
sich ventral von der Darmmittc. 

Die zweiten Larven zeigen nur geringes Wachstum, das sich vor allem 
auf die Dicke auswirkt. Zwischen dem 10. u. 12. Tage kommt es dann bei Zinx- 
mertemperatur zur zweiten Hautung. Man erkeiinl sie an dem Auftreten einer 
Kopf- und Sdiwanzkappe zwischen der ersten Larvenhaut und dem Larven- 
korper. Die eiitstaiidene dritte Larve liegt also aufgerollt in zwei Larvenhaute 
eingeschlossen. Die aussere erstc Larveiihiille wird aber fiir gewohnlich wah- 
rend oder nach der zweitcii Ilautung abgestreift. Daher findet man die dritte 
Oder invasionsfahige Larve moist nur noch von der zweiten Larvenhaut umh 
geben. Auch sie ist ziemlich liinfallig und zerreisst leicht beim Herauspra- 
parieren. 

Die dritte iMrve. (Abb. 2). Die dritte Larve fullt die sie umgebende 
z,weite Larvenhaut nicht vollig aus. Sie erscheiiit daher kiirzer und dicker als das 
vorhergehendc Stadium. Die hockerartige Auftreibimg am Schwanzende ist un- 
deutlicher. Die eiidstandige Mundof fining fiihrt in cine kurze rdhrenforniige 
Mundliohlc. Der durchsichtige Oesophagus liisst vor dem Nervenring keine An- 
schwellung erkeimen. Sein Hintcrende ist kculenformig vcrdickt. Der sich an- 
schliessende dunkelgranuliertc Darm zeigt sich in seinem Anfangsteil ser ver- 
breitert. Die vor der Darmniitte gelegene Geschlechtsanlage ist weitcr entwickelt 
als bei den zwei vorliergehendcn Larven. Der Exkretionsporus findet sich etwa 
auf der Ilohe des Nervenringes. Die GrossenverhiUtnisse sind aus den nachste- 
hend aufgefuhrtcii Messungen von 10 dritten I^arven zu erseheii. 
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Messungen in Mikron. 


I^ATve Nr. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Korperlange (ohne Hulle) 

396 

340 

433 

374 

405 

409 

400 

440 

385 

405 

Grosste Breite 

30 

30 

32 

30 

30 

30 

30 

31 

30 

30 

Oesophaguslange 

183 

130 

138 

163 

171 

156 

163 

160 

145 

165 

Darmlange 

180 

180 

260 

176 

191 

207 

208 

200 

208 

200 

Schwanzlange 

33 

30 

31 

35 

40 

46 

39 

40 

42 

40 

Kopfende-Exkretionsporus 

75 

76 

83 

75 

90 

90 

87 

90 

79 

80 

Kopfende-G-Anlage 

260 

219 

258 

246 

261 

247 

258 

255 

248 

260 


Entwicldung im Endwirt. Die FiiUcriingsvcrsuchc wurden an zwei elwa 
2 Jahre alten Dachsen durchgefuhrl Die Ticrc warcii monatclan^ im Gehege 
gehalleii worden mid erwiesen sich hei wiederhollen Koluntersuchimgen mit dcr 
jjTrichteranreicherimg” frei von Lungenwiinnern. Dachs „Moritz'’ erhielt in der 
Zeit vom 12-16. VI. 1936 1 Succinea piifris^ 1 Cepaea spec., 2 Frnticicola liispida 
xind 3 Deroceras (Agriolimax) agreste, die .s-amllich invasionst'fdiige Larven be- 
herbergten, in Hackfleisch vcrabreiclil. Am 1. XII. 1936 fandeii sich zum er- 
sten Male Limgenwurmlarvcn in der Losung. Die Zahl der ausgeschiedenen Lar- 
ven war bis zum 22. XII. goring, slieg aber bis 31. XII. 36 s|ark an. Si'^ 
fiel dann allmalilich ab uiid erreichlc am 11. I. 37 ciiien Tierpunkt. Nun folgte 
am 16.-19. I., 8-9. II und am 21.-22 II. 1937 abermals je ein periodischer 
Anstieg, der allerdings nicht die Ilohe vom 31. Xll. 36 erreichte. Der Dachs wurdc( 
am 22. II. 37 gctolel. Die Lungen zeiglen das von Schlegel (1933) beschriebene 
marmorierte Aussehen. Sic enthiellen zahlreichc geschlechtsreife Lungenwiirmer, 
die sich meist nur bruchstiickweisc aus dem Lungengewebe herauspraparieren 
liessen. 

Dachs „Max” erhielt am 16. 11. 1937 in glcicher Weise mit dritten 
Larven behaftete Schiiecken, doch liessen sich innerhalb der nachsten Wo- 
chen keine Larven im Kot nachweisen. Es wurde deshalb am 13. III. 1937 eine 
Ziweite Futlerung vorgenomnien. Am 1. IV. 37 wurden mit der Losung die ersten 
Larven ausgeschieden. Audi dieses Tier Hess eine etw^a dreiwochentliche Perio- 
dizitat bei der Larvenausscheidung erkennen. Bei der am 22. VI. 37. crfolgten 
Totuiig wurden nur wenige Lungenwiirmer gei’uiideii, 

Die Praepatentperiode betrug in beiden Fallen also 18 bezw. 19 Tage 
Wegen Mangels an geeignctcii Vcrsuehstieren konnle die Entwickhmg im Wirt 
nicht stufenweise verfolgt w'jerdeii. Doch ist wohl anzimehmen, dass sie der 
der anderen Lungenwurmer gleicht. 

Die Zwischenwirte. Aehnlich wie bei Mullerins capilfaris (Hobmaier, 
1929) mid Crenosoma vnlpis (Wetzel u. Miillcr, 1935) konnen die Larven des 
Dachslungenwurmes in verschiedeneii Schiiecken das invasionsfahige Stadium er- 
reichen. Ich konnte sie in den lolgeiideii Arten zur Entwicklung bringeii: Dero- 
ceras (Agriolimax) agreste^ Arioii hortensis, Cepaea nemoralis, C. hortensis^ Friiti- 
cicola hispida, Eiiomphalia strigella, Succinea piitris. Es ist sicher, dass auch an- 
dere Schiiecken als Zwischenwirte in Frage kommen. Praktische Bedeutimg fur 
die Verbreitung des Lungen wnrmes haben aber nur die Arten, die in freier Wild- 
bahn von den Dachsen aufgenommeii werden. 
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11. Stellung des Daehslungenwurnies im System. 

Sclilegcl (1933) neiint den von iliin in Meles meles gefundenen Lungenwurm 
mil Bezug auf sein sichelformigcn Spicula Strongijliis (alciformis. Spater (1934) 
crgihizl er die Bcsclireibimg des Parasiten imd errichtet fiir ihn wegen der 
zvverghaft aiisgebildolen Bursa copulatrix die neiie Galtung Perostronyyliis. Er. 
reiht sie in die llnlerfamilie Melasfrongylinac TA*i})er, 1908 hinlcr die Galtung 
Protostronyylus Kaniensk}^, 1905 ein. Bohm und Gebauer (1931, p. 292) stellen 
den Wurm wegen seiner undeulliclien Bursa in die Gatlung Filaroides v. Be- 
neden. Sie tun dies vermutlicli auf Grimd der Abliildung 3 in der ersten Arbeit 
von Schlegel, die die Bursa ganz imdeutlich wiedergibt. Die fiir die systema- 
tische Slellung des Wurmes l)edeulungsvoUe Bursa copulalrix ist von Schlegel 
in beiden Arbeileii nicht geniigend geKennzeichnet. Ich vermag die Beschrei- 
bung an Hand des vorliegenden Materials zu erganzen. 

Die Bursa (Abb. 3) ist zwar klein, ungefahr-22 Mikron lang, doch deut- 
lich ausgebildet. Sie erscheint ungeleill und ist oline gewolble chilinische Plat- 
ten. Schlegel (1931) unterscheidet „zwei kleinste, gelrennte venlrale Oder Vorder- 
rippen, zwei Paare seilliche Uippen und zwei dorsale llinterripen”. In Wirklichkeit 
finden sich die Bippeii voUzfdilig in der iibliehen.Anordnung Die zwei vcntralen 
Bippen entspringen eincm geineinsainen Slamin. Hire dichl heiciiiander liegon- 
den dislalen Endcn sind stiimpf und reichen fast bis zum Rande der Bursa, 
Z^wischen den vcntralen und latcralen Bippen ist ein deutlicher Abstand. Die la- 
teralen Bippen liegen ebenfalls dicht beicinander. Die medio-laterale Bippe uberr 
ragt die beiden anderen uin eine Kleinigkeit. Die distalen Enden der Bippen sind 
abgerundet. Durch die schon von Schlegel (1934) beobachtete Fahigkeit die 
Bursa zusammenzuzieheii und auszuslrecken kornmen die latcralen sowie die ven- 
tralen Bippen zeilweise elwas ubereiiiander zu liegen. Die fiir sich entspringende 
externo-dorsale Rii)pe zeigt in der Mitlc eine knollige Auftreibung, der distal ein 
caudal gerichteter Knopf aufsitzl Die dorsale Bippe ist breil und leilt sich 
bald in zwei slumpf endende Acsle (Abb. 3 B). Spicula und Gubernaculum 
entsprechen den Angaben von Schlegel. Ein Telamon ist nicht vorhanden. 

Nach Bohm und Gebauer (1931, p. 292) ist bei den Angehorigen der 
Gattung Filaroides v. Beiiedeii, 1858 die ,, Bursa nur mehr eine WulsP’. Denuiach 
kann der Dachslungeiiwurm mil seiner zwar kleinen aber immerhin deutlich 
ausgepragten Bursa nicht in diese Gatlung gestelll werden. IJcberhaupt gehorl 
der Wurm nach seinen Hauj)lmerkmalen (langer, dunner Korper, Vulva nahe 
dem Anus (et'wa 80-90 Mikron von ihm), Bursa gut entwickelt) zur Unterfamilie 
Metastrongylinae Leiper, 1908. Doch erscheint die .Aufstellung eines besonderen 
Genus Perosfrongylus durch Schlegel nicht berechtigt. Das Fehlen von gewolblen 
chilinischen Flatten in der Bursa und das Vorhanden sein eines Gubernaculums 
ermoglichen nach dem Bestimmungsschlussel von Bohm und Gebauer (1934). 
eine zwanglose Einreihung in die Galtung Aelurostrongylus Cameron, 1927, Es 
sind demnach Strongylus falciformis Schlegel, 1933, Filaroides falciformis (Schle- 
gel, 1933), Bohm und Gebauer, 1934 und Peroslrongyliis falciformis Schlegel, 
1934 Synonyma fur Aelurostrongylus falciformis (Schlegel, 1933). 
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ZUSAMMKNFASSUNG 

1. ) Die Eiit|wiCiklimg des Dachsiimgenwiirmes ist an I.andsclinccken als Zwi- 

schenwirle gebunden. Die iiivasionsf-diigeii Sladien wurden in den Arten 
Deroceras (Agriolirnax) agrcsfe^ Arion Iiortensis,. Cepaea neinoralis, C. hor- 
tensis^ Frulicicola bispida, Euoinpbalia stvigella, Siicciiiea piifris crrcicht. 

2. ), Es wird eine Bcschreibung der crsten, zwieiten und dritten Larve des 

Dachslungenwurmes gegebcn. 

3. ) Bei Futtcrungsversuchen an 2 Dachsen l)elriig die Praepatentperiode fiir den 

Lungenwurm 18 bezw. 19 Tage. 

4. ) Strongylus falciformis Sclilcgel, 1933, wird in die Galtung AcUirostrongijUis 

Cameron, 1927, Sul)fam. MHastrongylinae Leiper, 1908 eingesetzt. 
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Tafel 1 

Abb. 1 — Ersle I.arve dcs Dachsliiiigenwurmcs. 

Abb. 2 — Dritlc odcr iiivasioiisfaliijfe Larve dcs Dachslungciivviirmes. Die erste 
Larvenhaiit ist abgestreift. 

Abb. 3 — Bursa copulatri.x dcs Dachslungenwurnies. 

A. — lateral Ansicht; B. — dorsalc Rippe, dorsal; C. — Spiculum, lateral. 




Wetzel ; Zur Biologic und system atischen Stellung des Dachslungenwurmes. 



Studies on Acanthocephala 
3. Genus Oncicola 
G. Wllenbery 

Department of Parasitology, Hebrew University, Jerusalem - Palestine 
[With 25 text-figures] 


Since the first two items of this series were published (Witenberg, 1932 a, 
1932 b) a magnificent monograpli of \canthocephala by Meyer (1933) was issued. 
This work summarised all our knowledge on Acanthocephala and added many 
vahial)le details based on Ihe authors own experience Though constituting a 
necessary and most useful help for every investigator of Acanthocephala, the 
monogra[)h of Meyer lacks a substantial element differential rliagnoses and 
keys. It contains the description of all known species, however with all their 
defects and deficiencies. As most of the earlier descriptions are insufficient, their 
value for deterniination of species often is very small. Most of the earlier 
species have to be redescribed to be recognisable The aim of the present series 
is to give these redescriptions as far as the available material allows They, 
should serve merely to facilitate the recognition and classification of species and 
therefore many anatomical details which are not important for this purpose 
will be omitted or treated superficially. 

The present article is based partly on the study of material collected 
by the author, but mainly of the collections lent by the following persons: Dr. 
W. Arndt (Zoological Museum, Ilerlin;, Prof IJ Pierantoni ^Zoological Museum 
of the University, Napoli) and Dr. K. W. Price (Bureau of Animal Industry, 
Washington, D. C.). Thanks arc due to all these gentlemen for this kind 
and useful help. 

Without going into details of the taxonomic position of the genus Oncicola 
Travassos, 191G, which will be di.scussed in one of the next articles of this 
scries, it is regarded here as a memlKU* of the family OlUjacanlhorhijnchidae 
Southwell & MacFie, 1925. Meyer (1933) ascribed following 8 species to the 
genus Oncicola: O. biirsata Meyer, 1931, O cainpanulata (Diesing, 1851), O. canis 
(Kaupp, 1909), O. dimorpha Meyer, 1931, O. (/igas Meyer, 1931, O. macnirae 
Meyer, 1931, O. michaelscni Meyer, 1933 and O. oncicola (v. Ihering, 1902). 

The present author examined all these species except O. michaelseni 
and proposes the following changes in this list: 

1) Oncicola macnirae Meyer, 1931, shall be regarded as a synonym of 
Ecliinopardalis macnirae Meyer, 1931 ; this opinion is based on the comparison 
of specimens of both these species. 

2) Prosthenorchis sigmoides Meyer, 1933, probably belongs to the genus 
Oncicola (this species has not been examined by the present author). This 
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supposition is based on Fig. 37 of Travassos, 1917 (or Fig. 225 of Meyer, 1933), 
which niore rcssembles in its general aspect Oncicola rather than any other 
related genus. 

3) A new species, O. travassosi, is described in the present article. 

4) O. michaelseni remains as a doubtful species for it cannot be identified 
until the dimensions of the hooks are known. 

As a matter of fact, the species of the genus Oncicola have a very 
similar anatomy and their most peculiar characters arc the shape of the body 
and the size and the shape of the proboscis hooks. Though generally the 
hooks of the various species of Oncicola are similar yet some i>eculiarities may 
be found in each species and they apparently are already fixed in yoimg 
specimens. 

As the outlines of the hooks cannot exactly be described drawings have 
been made in each instance. For this purpose a segment of the proboscis was 
cut by a finest ocular scalpel under a binocular microscope, placed for a day 
or two ill glycerin and when it become transparent individual hooks were 
separated. The latter were then removed by a scalpel and needles and glycerin 
preparations were made for the purpose of drawing and measurement. The 
latter was made as outlined in the previous article (1932a: 216-247) of this 
series. Permanent gelatine preparations may be made of this material afterwards, 
but they are not as clear as freshly matle glycerine preparations. This opera- 
tion seems tiresome and minute at first but after some experience it can be 
carried out readily and without loss of material. Care should be taken that 
the hooks lie strictly parallel to the surface, otherwise a distorted picture 
may be obtained. 

As to the counting of the hooks a correction should be made to the 
previous article (1. c.) .Vftcr many species of OligacantJiorhijnchidae were studied 
by the present author, a conclusion was reached that the statement of Meyer 
that in this group of Acanthoccphala the hooks are arranged in spirals is cor- 
rect. TliPS not longitudinal or transverse rows of hooks but the number of 
spirals and the number of hookas in each spiral is quoted as characterising the 
species of the genu's Oncicola. 

The definition of the ^enus Oncicola proposed by Travassos was slight- 
ly emended by Meyer (1933^. vidw of new observations, the fol- 

lowing diagnosis is proposed: 

Oligacanthorliynchidae of middle size oV* small, spindle shaped or pyri- 
form. Proboscis globular, standing on an almost ^M^ally wide neck both ber 
ing drawn into the body without usually being invJ^^®^ finger of a 

glove. On the top of the proboscis there is a big sensory papilla 

and on each side of the neclt there is a little smaller se organ. 

Proboscis hooks are arranged in six left handed spli**^^® each consisting 
of six hooks. The first four hooks of every spiral are of S- 

they have a spike, a root and a handle, the latter being shorl'®^^ fourth 

hook. The fifth and the sixth hooks have the shape of slig bent thorns 
standing on a transversely oval or rhomboidal base. The han^^^®^ 
and of the second hooks are usually symmetrical while tl third 

hook has a small asymmetrical appendage directed to the lef ^ 
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fourth hook usually (with the exception of O. travassosi) has a long asymmetrical 
appendage directed to the right The second hook usually is the largest the 
first and the third ones have almost equal length which follows that of the 
second hook. The distance between the consecutive hooks slowly grows larger 
towards the posterior end of the spiral being the largest between the 5-th and 
the 6'th hoo'kis. The spiral takes about half of the circumference of the 
proboscis. 

As a peculiar generic feature there is a collar like structure between 
the neck and the body proper. It usually is well separated from the latter by 
a collar grove which has no specific muscles. The collar is smooth or it has 
ring-like wrinkles 2 . 

The lemnisci are in most spccic.s long and attenuated at their free ends. 

The testes arc round or slightly oval. They arc situated tandem in 
front of the middle of the body or overlap each other and are followed by- 
cement glands. There are four pairs of cement glands disposed in a chain 
which is seldom straight. Usually the cement glands form a S-like bent row 
or are packed together wiilh the testes, forming a compact mass in which 
the individual glands can hardly be distinguished. The ejaculatory duct is large 
and when the male bursa is coiitracled it reaches almost to the middle of 
the body. 

The eggs are slightly oval and have two shells and one very thin inner 
membrane. The sexual dimorphism is not consjncuous in all species and con- 
cerns mainly the slia[)e of the posicrior exlrcmily of the body 

Parasites of land carnivores 

TYPE SIT^CIES- O oncicold (v llicring, 11102) 

KEY TO SPi:CIb:S OF riu: GENU.S 

1 (4) Aiilerior extremity wide and truncated; adults are 

flallencd dorso-venlrally 

2 (3) Collar cylindrical (in typical specimens); the first 

hook is 0.19-0.21 mm. long 

5 (2) Collar ring-shaped; Ihc first hook is 0.25-0 20 inni. 

long 

4 (1) Anterior extremity rounded or tapering; adults are 

round in cross-scclioii 

5 (12) Collar smooth or covered with ring-shaped wrinkles 

0 (7) First hook O.tO-0.17 mm. lojig; the liandles of the 

hooks separated from the roofs 1 ) 3 ^ conspicuous 
incision 


2 

(). cams 

O. oncicola 

5 

6 

O. iravassosi 


t Travassos in his monograph of 1917 quotes the size of the second hook always smaller than the 
size of the first one, which is a mistake. 

2 A “collar ’ may be observed in some species of other genera of Otigacanthorhynchidae, but in 
those cases it either disappears v.lien the proboscis is fully extruded or it is connected with other form of 
the body. 
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7 (6) 

First hook 0.20 mm. or longer; the handles of the 
hooks arc not separated from the roots by incision 

8 

8 (13) 

East-Asiatic species; either males or females only 
known 

9 

9 (12) 

Only females known which are i)rovided with an 
appendage 

10 

10 (11) 

Lemnisci 1/5 of the body length or longer 

O. gigas 

11 (10) 

I.emnisci ca. 1/2 of the lenglh of the body 

O. michaelseni^ 

12 (9) 

Only males known; Icmnisci ca. 1/2 of the length 
of the body 

O. biirsata ^ 

13 (8) 

Brazilian species 

14 

11 (15) 

Parasites of monkeys (insufficiently known) 

O. sigmoides 

15 (14) 

Parasites of Felidae 

16 

16 (17) 

Collar bell-shaped when protruded; posterior ex- 
tremity of female tapering 

0 cnmpamikita 

17 (16) 

Collar ring-shaped when protruded; posterior extrem- 
ity of female rounded or truncated 

0. dimorpha 


Oncicola Inirsata Meyer; 1931. 
(Figs. 1-4) 


The original malerial consisting of two males, borrowed from the Zoo- 
logical Museum, llerlin, was examined. It was collected in the Zoological 
Gardens of Berlin from Felis moormensis brought from Malacca (Sunda). The 
internal structure and hooks of one of these sj)ecimens were restudied. 

The worms are j^yriform, slightly bent, 5.0 and 6 5 mm. long. The pro- 
boscis has an appearance usual for the genus, g. e. it is globular and bears 
G spirals of C hooks in caoh (not 5 as stated by Meyer, 1931). All the 
hooks arc provided with bar])s though the latter are not always distinct. Tho 
handle of the third hook is provided with an asymmetrical appendage directed to 
the left and that of the fourth one has a finger-like processus directed to the 
right. The following is the length of the hooks: 

I — 0.21 mm. IV — 0.1 1 mm. 

II — 0.24 mm.- V — 0.10-0.11 mm. 

Ill — 0.18-0.19 mm. VI — 0.08-0.10 mm. 

The collar grove may distinctly be seen only on the ventral side. The 
Icmnisci are comparatively tliick at the middle and taj^er at both extremities 


3 It is probable that O. bursetta and O. michaelseni are identical. 
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of which the posterior reaches the middle of the body, g. c. to the third 
pair of the cement glands. 

Two oval testes ca. 0.7 mm. long lie between the first and the second 
thirds of the body, b'our pairs of oval cement glands of approximately the 
same size as the testes lie in a continuous row immediately behind the latter 



Fig. 1 


Fig. 1 — Oncicola bursata, general aspect of a male. 

Fig. 2 — Oncicola bursata, proboscis. 

and go over in the ejaculatory duct. In both specimens the genital bursae 
were extruded. The bursa has the shape of a bell attached to the posterior 
extremity of the worm while the opposite side is closed by a membrane which 


is supported by some 20 fingcr-Iike feelers arranged radially. Each feeler ends 
in a knob situated at the rim of the genital but'sa. 




Fig. 3 


(25 mm. 

Fig. 4 


Fig. 3 Oncicola buraaUt, proboscis hooks. 

Fig. 4 -- Oncicola Inirsata, inner side of the genital bursa. 

Oncicola bursata resembles very much O. {/if/as and O. michaelseni^ and 
it is possible that these species are idenlical. However, more material has to 
be examined to make this a.ssumplion conclusive. 

Oncicola campanulala (Diesing, 1851) Meyer, 1931. 

(Figs. 5-9) 

Die.sing described Echinorhijnchus canipainilatns from Brazilian Felidae: 
Fells concolor, F. meliuora, F. o/ifu, F. pavdalis and F. tigrina and regarded 
it as identical with Echinorhijnchus pardolis Westrumb, 1821, from Felis pardalis. 
Luhe (1905 : 269) agreed with the identification proposed by Diesing but laid 
stress on the necessity of retaining of the specific name pardalis as having 
priority over campanulatiis. Travassos (1917), agreeing with Liihe, described, 
under the name of Echinopardalis (= Pardalis) pardalis an arbitrarily chosen 
acanthocei)halid species from Brazilian Felidae and applied copies of Diesing’s 
diagram of Echinorhynchus campanulalus (Figs. 101-103 of Travassos) as its 
illustration, in addition to several new ones. Meyer (1931) pointed out that 
the species described by Diesing is distinct from that described by Travassos. 
He assigned the former to the genus Oncicola while the latter he quoted in 
his monograph (1933) as Echinopardalis pardalis (Westrumb). 

In the opinion of the present author Meyer’s conception of the species 
of Diesing is correct, but not as regards the species of Travassos. As a matter 
of fact Echinorhynchus pardalis Westrumb is so poorly described that even its 
family cannot be made out. Moreover, there are at least five related species 
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of Acanthocephala known to parasitise Brazilian Felidae, thus, even the host 
cannot help in the identification of E. pardalis. This species is a specie^ 
itiguirenda and no species may be identified with it until the original materia] 



Fig. 5 — Oncicola campanulata, left ~ a male with extruded genital bursa and 
collar; right — a male with contracted genital bursa and collar. 

is redescribed. It appears that the species described by Travassos as Echino- 
pardalis pardalis is identical with a species described by Meyer (1931) as Echino- 
pardalis macrurae. 
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For the same reason, the identification of Oncicola carnpaniilafa with 
Echinorhynchus ovalus Lcidy (nec Zedcr), as suggested by some investigators, 
should not be accepted for the latter equally is a species inquirenda. 

The species from the African leopard described by Southwell & MacFic 
(1925) under the name of Prosthenorchis pardalis (and identified by these 
authors i. a. with Oncicola campanulata) proved to be a new species which 
will be redescribed elsewhere. 

It should be noted that Stiles & Hassall (1920 : 378) list F. mills as a 
host of O. campanulata. 




Fig. G — Oncicola campanulata, proboscis hooks. 

Fig. 7 — Oncicola campanulata, outer aspect of the genital bursa. 

The present author examined specimens of Oncicola campanulata bor- 
rowed from the Zoological Museum of Herlin and identified them with the 
characteristic diagrams of Diesing. The following are the labels of the material: 

N.o 1284, Felis jagiianindi, \panema, Sept., Olf. 

N.o 2567, Felis concolor, Brasilien, Sclea, v. Olfers. 

N.o 2781. Felis concolor. 

The specimens from both three vials examined have the same shape 
and size and in two latter are very numerous, attached to a piece of intestinei 
of the host. The probosqids of the worms are inserted in the intestinal 
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wall up to the serosa. Both sexes are equal in size and shape, 6.0-9.0 mm. 
lonj^ and 2.0-3.0 mm. wide, having the body proper pyriform and the i>osterior 
extremity tapering, 

The proboscis is globular, {).5-0.G min. wide all hooks are usually pro- 
vided with a distinct barb only occasional hooks being devoid of them. The 
handle of the third hooh has a small asymmetrjical appendage directed to 
the left and that of the fourth hoo,k has a finger-like appendage directed 
to the right. The following is the length of the hooks: 

1-0.22-0.28 mm. IV — 0.16-0,17 (0.19) mm. ^ 

11-0.25-0.29 mm. * V — 0.12-0.14 mm. 

111-0.19-0.20 (0.23) nun. 4 VI — 0.09-0.11 mm. 

The collar is very distinct and jieculiar: when protruded it has the 
shape of a bell set on the body proper while when retracted it has the shape 
of an excentric ring which is narrower vcnlrally than dorsally. The lemnisci 
usually are coiled but they would reach Ibc ])osterior third of the body 
when stretched out. They are round in cross section and they get thinner 
at the ends. 



Fig. 8 Fig. 9 

Fig. 8 — Ondcola campamilata, egg. 

Fig. 9 — Ondcola campaniilata, protonephridial colbs. 

Two round and oval testes 0.8-1. 2 mm. in diameter lie in the middle 
of the body or more anteriorly. There are four pairs of almost roiind cement 
glands often of unequal size. The relative po.sition of the testes and the cjemcnt 
glands changes according to the slate of contraction of the genital bursa. 
When the latter is contracted all the genital glands are packed together to 
form a compact mass in which individual glands may not always be dis- 
tinguished. When it is extruded the glands lie in a continuous row. A big 
seminal duct is bent spirally when the genital bursa is contracted, otherwise 


* The figure.s in parenthesis denote the length of the hook together with the appendage of the 

handle. 



— 546 - 


it is stretched out and is as long as half of the body of the worm. Thej 
genital bursa, when extruded, has a shape of a bell closed by a thin membrane 
on which some 24 feelers are disposed radially. In some places two or three 
feelers • are united by a common basis. Every feeler has an elongated button- 
like tip. 

The uterine bell -has a structure similar to that of O. dimorpha (see 

below). 

There is a pair of large protonephridial organs in both sexes. In males 
they are situated at both sides of the excretory vesicle which is attached to 
the anterior extremity of the .seminal duct and in females they are attached 
to the outer rim of the uterine bell. They arc similar in both sexes and 
their structure is identical to those of O. dimorpha which is described below. 

The largest eggs taken from the body of a female were 0.065 X 0.045 
mm. They arc covered by a hard and dotted but thin outer shell in which 
the inner and transparent one is included. The .latter contains an embryo 
surrounded by a thin membrane. 

Oncicola caiiis (Kaupp, 1909). 

(Figs. 10-11). 

Ward (1897) was the first to record this s])ccies under the name of 
Hchiiwrhijnchus s^j. from a dog. The first descri})lion was given by Kaupp 
(1909) of material from a dog from Texas (JCchinorhjpwhus cams) and con- 
tains only generic characters. Hall & Wigdor (1918) added more details*. Van 
Cleave (1912) claims that the Armadillo {Talus .sp.) is the intermediary host 
of this species. Price (1928; found (). canis in a coyote {Cnnis lalrans iexensis) 
which, as suggested by Parker (1909) is prol)abIy the normal host. Price 
(1929) slates that O. dariis is a common [)arasile of dogs in Texas and its 
larval stage parasitise 10 <Vo of turkeys, in the connective tissue surroundr 
ing the oesophagus. 

Through the courtesy of Dr. Iv W. Price the author secured three 
vials of this parasite from the U. .S Nalional Museum. Flic specimens bear 
the following labels: 

1) Oncicola cams 2) Oncicola canis 8) Oncicola canis 

Canis familiaris Canis latrans texeiisis Oesophagus-turkey 

Lufkin, Tex., 27335 Eagle Pass, Tex., 26313 San Angelo, Tex., 29255 

The .specimens from the dog were niaUire and apparently fully grown 
while those from the coyote were larvae with iiivaginated scolices. The present 
aiilhoj* is convinced that all these vials represent various stages of the same 
species because of the similarity of the hook.s in size and shape. 

The specimens from the dog (four specimens examined) are equally 
long in both sexes — 6.0-8.0 min. The females are heart-shaped with round- 
ed posterior extremity, the males arc more elongated, tapering at the posterior 


* 5 The diagrams of these authors bear an erroneous (?) name Gfgantorhynchus canis which is not 

used in the text. 
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extremity. Both males and females are flattened and covered with transverse 
wrinkles. The anterior extremity is very peculiar being truncated and forming 
« shoulders » between which an elongated cylindrical « collar » arises. This col- 
lar persists even when the proboscis is fully retracted. 

The proboscis is ca. 0.5 mm. wide. The spikes of all hooks are pi*o- 
vided with an indistinct barb. The following are the dimensions of the hooks: 

1-0.19-0.21 mm. IV — 0.14-0.15 (0.18) mm. 

11-0.21-0.23 mm. V — 0.12 mm. 

Ill — 0.19-0.20 mm. VI — 0.10 mm. 



Fig. 11 — Oncicola cams, proboscis hooks. 

The Icmni.sci are coiled, reacliing the anterior extremity of the body, 
when stretched out. The testes are oval, over 1.0 mm. long, and they are 
pressed togelher with four pairs of cement glands, forming a tightly moulded 
mass. The testes and cement glands occupy approximately the middle third 
of the body. Behind them lies a big ejaculatory duct and a folded genital 
bursa. 
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The specimens from the coyote were almost half as big as those from 
the dog and their peculiar shape, particularly the « shoulders » and the cylindrical 
« collar », was not as accentuated as in the latter specimens. They proved to 
be immature. The specimens from the turkey were ca. 2.5 mm. long, pyri- 
form with invaginated proboscids. 

O. canis has some resemblance to O. oncicola, but may readily be dis- 
tinguished from it by the cylindrical (not ring-shaped) ^ collar > and smaller 
hooks. 


Oncicola dimorpha Meyer, 1931. 

(Figs. 12-17) 

The original material (N.o 5083) borrowed from the Zoological Mitseura 
of Berlin was restudied. It was collected from a « leopard > {Felis pardus ?) in 
Duala (Kameroons). The material was aboundant and several specimens were 
examined. 

As pointed out by the name, the species is characterised by distinct 
sexual dimorphism — the male has the posterior extremity tapering and pro- 
vided with a dorso-ventral genital slit, while the female is roiiuded or abruptly 
truncated. Both males and females are round in cross section and ecpial in length 
which is 7.0-8.0 mm. The anterior extremity of the body varies in shaj^e de- 
peiiding on the slate of contraction. In contracted specimens the collar may 
be totally retracted while in stretched out specimens it appears as a narrow 
ring surrounding the basis of the neck. 

The proboscis is globular or slightly elongated, 0 1-0.5 min. in diameter; 
the neck is short. Only the first three hooks (of a spirale) and not in every 
specimen are provided with a barb. The asymmetrical appendages to the hooks 
3-rd and 4-th are present. The following arc the dimensions of the hooks: 

I — 0.20 mm. IV — 0.15-0.16 mm. 

11-0.20-0.21 mm. V — 0.09-0,10 mm. 

Ill — 0.19-0.21 mm. VI — 0.08-0.10 mm. 

The lemnisci are round in cross section and arc attenuated at both ends; 
they usually are coiled, but when stretched out they would reach the posterior 
end of the body. 

The oval testes are 0.5-0.9 mm. long and lie tandem just before the 
middle of the body. In distended specimens they arc separated from the pro- 
boscis sheath by a short distance while in contracted ones the anterior testis 
overlaps this organ. A row of four pairs of oval or round cement glands fol- 
lows the testes. Usually the ro.W is straight even in stretched out specimens, 
seldom it tends to be bent like an S. 

The female genital complex is attached to the ventral membrane 
of the ligament and is usually S-like or spirally coiled. It consists of 
a uterine bell, a selecting chamber and a oviduct. All these structures 
are contractile and their shape varies in different sj)ecimeiis. The uterine 
'bell has a wide opening and its wall is thiofk and contains two ^ sym- 
metrically situated nuclei. Two long strings (so-called « Plasmastreifen » ) 
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each provided with a nucleus, emerge from the bottom of the bell to be at- 
tached to the ligament outside of the mouth of the bell. There is a cone-shaped 
valve (?) at the bottom of the bell. The narrower posterior part of the bell 
opens into the « selecting chamber » which has two lateral outpockets and a 
complex of 8 (?) pairs of big « selecting cells » (« Wulstkorper », « Uternsgang" 



Fig. 12 


Fig. 12 — Oncicola dimorpha, a — male; b ~ female. 

Fig. 17 — Oncicola dimorpha, egg. 

zellen », « Lippenzellen »). This complex of structures has probably the faction 
of selecting the ripe eggs among those which were pushed in by the bell and to 
expel them in the oviduct. There are two nuclei in the ventral wall of the 
selecting chamber, lying symmetrically. The oviduct, separated from the select- 
ed chamber by a grove, at the dorsal side of which a big cell is situated. The 
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oviduct is a thick-walled muscular tube separated anteriorly from the bell 
by a iriuscular . uterine valve . and posteriorly from the vagina by a . vaginal 
valve.. There are two nuclei in the lateral walls of the anterior part of the 
oviduct and four small nucleated cells (?) just anteriorly (2) and posteriorly 
(2) to the vaginal valve. The vagina is short and is connected by two lateral 
muscular strings with the hypoderm of the worm. 



Fig. 13 — Oncicola dimorpha, proboscis hooks. 

Fig. 14 — Oncicola dimorpha, jjroboscis sheath. 

The largest embryonated eggs taken from the body of females were 
0.065 mm. long. They have a thin outer shell, a thick and transparent inner 
one and a thin membrane enveloping the embryo. 

The prolonephridial organs are structured similarly in males and females. 
Each prolonephridial organ consists of a flat ear-like basal body the outer sur- 
face of which is thickly beset with finger-like prolonephridial colbs which are 
simple or branched. Three large cells each provided with a vesicle-like nucleus 
are imbedded in the basal body of each prolonephridial organ. In females 
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the protonephridial organs lie dorsally to the opening of the uterine bell. In 
males the organs are situated on the anterior side of a big spherical excretory 
vesicle which is attached to the anterior end of the ejaculatory duct. The basal 



Fig. 15 


Fig. 15 ~ Oncicola dimorpha, excretory vesicle of the male with the proto- 
nephridial organs. 

Fig. 16 — Oncicola dimorpha, female genital complex. 

bodies of the protonephridial organs of the male also contain three big cells 
each and in addition the vv)all of the vesicle contains two nuclei disposed sym- 
metrically. 

Oncicola gigas Meyer, 1931. 

(Figs. 18-20). 

The original material borrowed from the Zoological Museum of Berlin 
(N.o 1087) was studied. Host (?) Felis melas, locality unknown. Only, females 
are available. 
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The worms are pyriform 10.0-14.0 mm. long and 3-4.0 mm. wide, flat- 
tened dorso-venlrally, each having a knob-like appendage at the posterior end 
of the body.. The collar is semiglobiilar, distinctly separated from the body 



Fig. 18 — Oncicola gigcis, aspect of a female. 

by a grove- it is 1.4-1.7 mm. broad and is covered with ring-shaped wrinckles. 
The proboscis is globular, 0.5 mm. in diameter, is slightly bent ventrally and 
stands on a wide neck. 
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All hooks have barbs which are not always distinct. Asymmetrical ap- 
pendages to the handles of the third and fourth hooks are conspicuous. The 
following is the length of the hooks: 


1 — 0.20-0.24 mm. IV — 0.14 (0.18) mm. 

11-0.21-0.26 mm. V — 0.10-0.11 mm. 

Ill — 0.19-0.21 (0.23) mm. VI — 0.09 mm. 



Fig. 20 


Fig. 19 — Oncicola gigas, proboscis hooks. 

Fig. 20 — Oncicola gigas, egg. 

The lemnisci are almost as long as the body and are attenuated at the 
ends Nvhich are coiled. The largest embryonated eggs taken from the body 
of one of the worms were 0.065 mm. long and 0.045 mm. wide. 
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The above mentioned anatomical features are not complete enough to 
oharacterise a species, g. e. they do not show enough peculiarities which would 
distinguish it with certainty from other species. The most peculiar character 
of O. gigds is the appendage to the female’s body which however is also 
described in O. michaelsem (known from the same host). It is probable that 
these species are identical but at least exact dimensions of the hooks of O. 
michaelseni have to be known in order to make this assumption conclusive. 
There also is a marked resemblance between O. gigas and O. bursata. Un- 
fortunately the females of the latter species are unknown and therefore con- 
clusive comparison is impossible. 

Oncicola oncicola (v. Ihering, 1902). 

CFigs. 21-22). 

This species was originally described as Echinorhgnchus oncicola from 
Felis onga (in Brazil). Travassos (1916) transferred it to the genus Oncicola 

and in his paper of 1917 he quotes Felis jaguarundi and Felis pardns as 
further hosts emphasising that the latter record is probably erroneous (African! 
leopard). Travassos claims that Tains sp. is the intermediate host®. 

The present author examined two vials containing this species in the Zoo- 
logical Museum of Naples (N.o 138 and N.o 2719). Roth consisted of few specimens 
of females only, collected from Felis onca in Brazil. They were easily determined 
by the description of Ihering. 

The body is ca. 9.0 mm. long and has a peculiar shape in that it is 
flattened dorso-ventrally and that the anterior portion is wide and almost 
truncate while the posterior one tapers. From the middle of the truncated 

extremity arises a 5.0 mm. long cylindrical neck with a globular, rather wider 
proboscis. The neak is often bent ventrally. The basis of the neck is sur- 
rounded by a ring-shaped collar 1.0 mm. in diameter which may have circular 
wrinkles. The posterior extremity (of females) is rounded and provided with 
a small dorsal appendage which maj^ be contracted in some specimens. The 

lemnisci reach almost up to the hindmost extremity of the body. They are 

thickened in the middle and thin at the insertion place and at the free ends. 

There are six spirals of six hooks each on the rostelliun. All hooks 
arc provided with a small but distinct barb. The handle of the third hook has 
a small asymmetrical appendage directed to the left and that of the fourth one 
has a finger-like appendage directed to the right. The following are the 
dimensions of the hooks: 

I _ 0.25-0.26 mm. IV — 0.18 (0.25) mm. 

II — 0.30 mm. V — 0.14 mm. 

Ill — 0.24-0.25 mm. VI — 0.11 mm. 


6 Since the shape and dimensions of hooks of larval Acanthocephala constitute the main criterion 
for identification of a species, and Travassos’ conclusion apparently is based on morphological comparison^ 
the latter claim of Travassos may be accepted but with reserve. The dimensions of hooks of O. oncicola as 
quoted in the paper of Travassos are incorrect. Travassos distinguishes only four instead cf six various 
dimensions namely: 1-0.348, II-0.268, III-0.227, IV-0.120 mm. 
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O. oncicola has been identified by Southwell & MacFie (1925) with 0» 
campanulatay Prosihenorchis pardalis and a species from African leopard (Pelis 
pardus). We do not agree w*ith this opinion for, all these species are quite 



Fig. 21 


Fig. 21 — Oncicola oncicola, general aspect of a female. 
Fig. 22 — Oncicola oncicola, proboscis hooks. 
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.distinct. O. oncicola resembles O. canis in the shape of the body but differs 
in having the posterior appendage in females, a ring-shaped, not cylindrical, 
coilai; and larger hooks which are larger than in any known species of the 
genus Oncicola. 

Oncicola travassosi sp. nov. 

(Figs. 23-25). 


Two specimens (one male and one female) of this species were foimd 
ui Felis bubstis caught in the vicinity of Beersheba (Palestine). 



Fig. 23 24 


Fig. 23 — Oncicola travassosi, male. 

Fig. 24 — Oncicola travassosi, female. 

Both specimens are spindle-shaped, the female tapering more than the 
mlile. The male is 13.0 mm. long and the female is 16.0 mm. long. The 
anterior extremity of the body bears a subconical collar consisting of several 
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rings of which the most anterior is small and the consecutive ones increase 
in diameter. 

The proboscis is globular, ca. 0.5 inm. in diameter and stands ^ on a 
little narrower but longer nedlt. The hooks are peculiar in that the anterior 
root of the first three is distinctly separated from the handle by an incision 
which is not knojwn in other species of Oncicola. The third hook has but 
a small asymmetrical appendage to the handle, while the fourth one has 
apparently ( ?) no asymmetrical appendage. The following are the dimensions 
of the hooks: 


1-0.16-0.17 mm. 

11-0.17-0.18 mm. 

111-0.15-0.17 mm. 


IV — 0.12-0.14 mm. 
V — 0.08-0.09 mm. 
VI — 0.07 mm. 


The lemnisci could be observed only in the female in which they reach 
the middle of the body. Their ends are not as attenuated as in other species 
of the genus Oncicola. 



Fig. 25 — Oncicola frauas.sosi, proboscis hooks. 

The testes are oval, ca. 2.0 mm. long and lie obliquely to the axis of 
the body in the middle of its anterior half, overla])])ing each other. The cement 
glands, probably 8 in number, arc pressed together behind the testes in a 
mass in which separate glands could not be distinguished. The ejaculatory duct 
and the folded copulatory bursa occupy each a fourth of the length of the body. 
There are no formed eggs in the female which means that both specimens 
are not yet mature and that their size may be larger. 


Explanation of abbreviations: 

C — Female genital bell; CG — Cement glands; CS — Selecling cells; DE — 
Ejaculatory duct; L — Lemnisci; LC — Bell strings; Lig. — Ligament. Ovd. — Ovi- 
duct; PO — Protonephridial organs; BP — Proboscis sheath; S — Selecting cham- 
ber; Tj — Anterior testis; Tg — Posterior testis; VE — Excretory vesicle; VU- — 
Uterine valve; Vu — Vulva; VV — Vaginal valve. 
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Disttibuicao geographica das especies de Diaptomus 
na America do Sul 

Stillman Wright 

Commtssfto Technica de Piscicultura do Nordeste - Brasil 

[Com 1 estampa] 

INTRODUCgAO 

Nestes ultimos dez annos, ampliaram-se miiito os nossos conheciiueiitos 
sobrc as especies de Diaptomus na America do Sul. Desde 1925, nada menos 
de 34 novas especies, apparentemeiite validas, forani descriptas e fizeram-se al- 
gumas observances em toriio das que ja eram conhecidas Ape/.ar de muito 
termos aprendido nesse particular, os nossos conhecimentos ainda sSo lamcn- 
tavelmente escassos. Este facto se torna evidente ao preparar um inappa da 
distribuinao das especies. Poucos logarcs no continente foram inteiramcnte ex- 
plorados eni rela^ao aos Diaptomus e areas cxtensas existera que nunca foram 
examinadas. O intuito desle trabalho 6 fazer um pe(iueno rclalo dos factos 
que dizem respeito a distribuinao geographica das especies. Omittiremos aqui 
qualquer discussao sobre esta distribuinao, tanto para especies como para gru- 
pos de especies. TSo pouco se conhece da exlensSo de cada especie isolada- 
mente, que poucas conclusCes de ordem geral se podcra obter pelo estudo 
dos dados disponiveis. E’ de esperar que com succcssivas pesquizas, se tornara 
evidente uma disposin§o geographica mais methodica. JA 6 possivel formular 
generalisanCes mais amplas no que concerne a distribuinAo do genero na Ame- 
rica do Sul e neste particular farenios breves consideranCes. 

A restricnao deste trabalho ao continente sulamericano nAo se justifica 
por razOes puramente zoogeographicas, pois algumas especies da America Cen- 
tral parecem ter os seus parentes mais proximos na America do Sul. Futuraincnte 
haverA conveniencia em dividir as Americas, no que diz respeito ao Diaptomus, 
em regiOes Neotropica e Nearctica. 

Presentemente esta divisAo nAo seria satisfactoria, por nAo dispormos 
de dados sufficientes e pelo facto de algumas especies nearcticas sc extenderem 
na regiAo commumente considerada Neotropica. 

E’ precise mencionar que o autor possue algumas collecnCes de Diaptomusi^ 
cuja relanAo ainda nAo foi feita porque ate agora nAo foram detalhadamente 
examinados. Estas amostras talvez conteiiiiam novas especies c certamente tra- 
rAo novas informanCes sobre a localizanAo das especies ja iconhecidas, mas e 
fora de duvida que os dados que dahi possam advir iiAo invalidarAo os factos 
apresentados aqui. 


DISTRIBUigAO DAS ESPECIES 

Na lista que segue, as especies sAo dadas por ordem do apparecimento 
da descripnAo original. As consideranCes sobre a distribuinAo serAo necessaria- 
mente breves, e, na maioria dos casos, o leitor que desejar informanCes mais 
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dclalhadas, deverd se reportar aos trabalhos originaes. Os dados sobrc localb 
dadcs quc forem ennumerados pela primeira vez assim como os refcridos por 
Wright (1937 a), eslSo assignalados em grypho. 

1. D. gibber Poppe, 1889. Santa Calhariiia, Brasil; Uruguay. 

2. D. deilersi Poppe, 1891. Matlo Grosso, Piauhy, Brasil; Paraguay. 

3. D. henseni Dahl, 1894. F6z do Rio Amazonas, Brasil. 

4. D. beigi Richard, 1897. Adrogue, Gnaminl, Argentina; Uruguay. 

5. D. michaelseni Mrazek, 1901. Buenos Aires, Argentina; Rio Uruguay. 

0. D. fiircatus Sars, 1901. Estados de Sdo Paulo e Rio do Janeiro, Brasil; 

Delta do Rio Parana, Argentina. 

7. D. conifer Sars, 1901. Sao l>aii]o. Brasil; Venezuela; Paraguay. 

8. D. coTonatiis Sars, 1901. Estados de Sdo Paulo e Para, Brasil. 

9. D. falcifer Daday, 1905. Paraguay. 

10. D. anhifsi Daday, 1905. Paraguay; Rio Uruguay;- Buenos Aires, Argentina. 

11. D. gracHipes Van Douwe, 1911. Itaj)ura, SDo Paulo, Brasil. 

12. D. aciileahis Van Douwe, 1911. Itapiira, Sao Paulo; Delta Rio Paraiid, Ar- 

gentina. 

13. D. mavshi Juday, 1913. Columbia; Panamd; (luateniala; Honduras. 

14. D. incompositiis Brian, 192(5. Argentina; Uruguay. 

15. D. spiniger Brian, 192(5. Rio Uruguay, Rio de la Plata. 

16. D. perelcgans Wright, 1927. Calamu, Amazonas, Bra.sil. 

17. D. merrUlae Wright, 1927. Calama, Amazonas, Brasil 

18. D. pcarsci Wright, 1927. Calama, Amazonas, Brasil. 

19. D. santaremensis Wright, 1927 Santarem e llha de Murajd, Para, Brasil. 

20. D. insoliliis Wright, 1927. Calama, Amazonas, Brasil. 

21. D. ccilamensis Wright, 1927 Calama c Santarem, Brasil. 

22. D. flexipes Wright, 1927. Santarem, Para, Brasil. 

23. D. coniferoides Wright, 1927. Calama, Santarem, Brasil; Paraguay; Delta 

do Rio Parand, Argentina. 

24. D. silvaticus Wright, 1927. Para, Brasil; Trinidad 

25. D. infrequens Wright, 1927. Para. Brasil. 

26. D. denticnlatus Pesta, 1927. Delta do Rio Parana, Buenos Aire.s, Argentina. 

27. D. lobifer Pesta, 1927. Della do Bio Parana, Argentina. 

28. D. ioldti Pesta, 1927. Delta do Rio Parana, Argentina. 

29 D. transitans Kiefer, 1929. Paraguay; Cordoba, Argentina. 

30. D. thomseni Brehm, 1933. Barra Santa Lucia, Uruguay. 

31. D. granulosus Brehm, 1933. Barra Santa Lucia, Uruguay. 

32 D. meridionalis Kiefer, 1933. Montevideo, Uruguay. 

33. D. inflatus Kiefer, 1933. Manaos, Amazonas, Brasil. 

34. D. carteri Lowndes, 1934. Paraguay. 

35. D. echinatus Lowndes, 1934, Paraguay. 

36. D. carinifera Lowndes, 1934. Paraguay. 

37. D. diaboUciis Brehm, 1935. Valdivia, Chile. 

38. D. nordestinus Wright, 1935. Nordcste do Brasil. 

39. D. amazonicus (n. n.) Wright, 1935. Baixo Amazonas, Guiana Ingleza. 

40. D. iheringi Wright, 1935. Nordeste do Brasil. 

41. D. azevedoi Wright, 1935. Parahyha, CearCi, Brasil. 

42. D. dahli Wright, 1936. Illia de Marajd, Pard, Brasil. 
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43. D. cearensis Wright, 1936. Nordcste do Brasil. 

44. D. isabelae Wright, 1936. Jaloba, Pernambuco, Brasil. 

45. D. jatobensis Wright, 1936. Jatoba, Pernambuco, Brasil 

46. D. corderoi Wright, 1936. T.agba Santa, Minas Geraes, Brasil. 

47. D. paulistanus Wright, 1936. Sao Paulo e Minas Geraes, Brasil. 

Synonymia: — E’ convenicnle acrescentar os nomes de algumas cspecics 
descriptas como novas, e que sHo idenlicas a especics ja conhecidas. Alim de 
evitar uma possivel conlusao daremos uma lisla das (pie, pelo consensu geral, 
se encontram nessas condi^Scs. 

D. columbiensis Thiebaud, 1911 — D. marshi Juday {in Marsh), 1913. 

D. mucronaliis Brian, 1926 — D. michaelseni Mrazek, 1901. 

D. inflexus Brian, 1926 — I), anisitsi Daday, 1905. 

D. parandensis Pesla, 1927 /). incomjjositiis Brian, 1926 

Alto destas Kiefer (1936) suggeriu que D toUlti Pesta, 1927, pode ser 
a mesma que D ‘spiniyer 1926; e Wright (1937 a) chamou a attenyito 

para a accentuada seinelhanya de D. lobifer Pesta, 1927, e I) conifevoidea 
Wright, 1927. Sera necessario um ulterior estudo destas I’ormas para escla- 

recer a questao. 

Quanto ao D. marshi e interessante uma ligeira explica(;a() A especie 

foi primeiramenle descripta como J). columbiensis por Thiebaud iiuma sepa- 
rata publicada ein 1912 do trabalho apontado acpii como Thiebaud, 11)11 Como 
esta separata mlo conslitue publica^ao, a prioridade cabe ao iiome dado por 
Juday. Este autor encontrou a especie em Guatemala, chamou-a I) marshi e 
eiiviou uma descripyilo a Marsh. Pelo niesmo temjio, Marsh encontrou a re- 
ferida especie cm um material provenieiite do Panama e sabendo que Juday 

estava para jiublicar sua descrip^ao, referiu-a como I), marshi Juday, 1913 
(Marsh, 1913). Infelizmente o relatorio de Juday demorou-sc e nao appare- 

ceu at6 1914. A especie, por consequencia, e: Diaptomus marshi Juday, {in Marsh), 
1913. 


DISTRIBUICAO DO GENEBO 


E’ sabido, desdc longo tempo, que a America do Sul nao constitue 
um conjuncto homogenco no (pie diz respeito aos caracteres de sua flora c 
fauna e que esta claramente dividida em diias grandes zonas. Wallace (1876) 
apresentou um mappa destas zonas designando-as como snhregides brasileira e 
chileria da regido Neotropica. A linha de separa^ao attiiige a costa do Pacifico 
ao norte do Peru, dirige-se para o sul ao longo do lado oriental dos .Vndes o 
alcanna a costa do Atlantico no sul do Brasil II. von Ihering (1900) estu- 
dando a fauna da agua doce concliiiu que durante grande parte da era ter- 
ciaria, as duas regiOes {Archiplata e Archamazonia) eram separadas pelo occano 
aberto; mais tarde as duas niassas territoriaes se reuniram por emers5o e a 
area Archiplata foi parcialmeiite invadida por formas de Archamazonia. Quasi 
tudo que se conhece em relacSo a distribui^ao dos copepodos calanoidcs na 
America do Sul, e facilmcnte explicado e vcm rnesmo corroborar a theoria 
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de von Ihering. Si fizermos consideracOes mais detalhadas em tornp 
desta questSo, esle artigo se extenderia demais, pordm, vale a pena nos de- 
ternios apenas nos faclos principaes. 

Boeckella 6 urn genero de copepodos calanoides affim ao Diaptomus; 
foi encontrada na Australasia e na subregido chilena da America do Sul. Na 
Est. 1 esta assignalada com linha pontilliada a conhecida expansSo septentrional 
desse genero. A linha de pequenos trapos indica a expansSo meridional do 
Diaptomus i. Note-se que as linhas que limitam a localizapao de Boeckella e 
Diaptomus, cruzam-se na Argentina, e circumscrevem uma estreita area ha- 
bilada por ambos os generos. Estes factos assim resumidos, estao inteiramente 
de accordo com a theoria Archiplata — Archamazonica de von Ihering. E’ de 
suppdr que a Archiplata foi primilivamente habitada por Boeckella e a Archa- 
mazonia por Diaptomus. Devido d juncpao, por emersao, das duas massas ter- 
riloriaes, os rios da Archamazonia dirigindo-se para o sul (systema do Rio da 
Praia) atravessam o novo territorio, forrnando um largo accesso para a expan- 
sao meridional de Diaptomus, mas constiluindo uma barreira para a migrapSo 
septentrional do Boeckella. Alguns factos relativos a distribuipSo na Argentina 
nSo sc explicam por esta theoria, mas nao conslituem nenhuma objecpao seria. 

E’ quasi certo que as linhas no luappa nao reprcscntem os vcrdadeiros 
limiles dos dois generos. Parece lambein que a linha de Boeckella sc de.slo- 
cara para o norte, na sua cxtrcmidade do lado do Allanlico, quando toi’em 
obtidos dados mais precisos a respeito. No emtaiito, pode-se assegurar que a 
sua extremidade do lado do Pacifico pcrmanecera quasi na mesma posi^So dada 
no mappa, pois si o genero cxislisse nas cabeceiras do Amazonas elle de- 
veria apparecer lambem nas aguas mais baixas do rio. Muito provavelmente 
todo o alto Amazonas e habitado por Diaptomus, de sorte que a sua linha de 
demarca^ao se deslocara para o sul, talvez coincidindo com o limite septentrio- 
nal de Boeckella. Tudo faz crer que a extremidade desta linha no lado do 
Atlantico nao soffrera grandes modifica^Oes. E obvio que uma demarca^ao exacta 
deslas linhas exigiria uma grande quanlidade de collecfOes. 

Outra ordem de faclos relativos aos caracterislicos da distribui^ao 6 
cxi^licada pela theoria de von Ihering: O autor recentemente assignalou (1937) 
que das treze especies de Diaptomus conhecidas na Argentina, sdmente quatro, 
oblidas em aguas bastante afastadas do systema do Rio da Praia, devem ser 
consideradas como especies fixas. De accordo com os nossos actuaes conheci- 
mentos, as nove restantes devem ser consideradas como itinerantes ou ('omo 
residcnles com durabilidade precaria iias aguas marginaes, tal como nos lagos 
arlificiaes de Palermo, Bueiios-Ayres. Alcm dislo, destas quatro especies con- 
sideradas fixas, sdmentc duas foram enconlradas em regiSo limnetica de gran- 
des massas de agua. As outras duas parecern se restringir a po^os de dm’agao 
intermittente, sendo portanto formas rcsislentes, que facilmente se prestam i\ 
disiribui^So passiva. Estes factos se ligam ^ recente invas^o do genero Diaptomus 
que attingiu a Argentina, descendo pelo systema do Rio da Praia. 


» O D. diaboUcus cqnstitue uma extranha excep^So assignalada para Valvivia, Chile, por Brehm 
(1935). t provavel que esta especie, encontrada em ura jardiin zoologico, foi introduzida accidentalmente com 
outrosor ganismos aquaticos. 
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RESUMO 

Este trabalho constitue uma breve aprecia^So da dislribiiicao geogra' 
phica das especies sulamericanas de Diaptomus. Apezar de miiito iermos apren- 
dido neste assumpto nos ultimos dez annos, os nossos conhecimentos ainda 
silo bastante precarios. SSo ennumeradas 47 especies. Na America do Sul a 
dislribui 9 §o de Diaptomus limita-se quasi inteirameiite a siibreqiao hrasileiva 
e invadem a subregiao cliilena s6incnle nas visinlian^as do Rio da Praia (com 
excep^So do D. diabolicus). Varias (picslOes concernentes a distribui^ao dos Dia- 
ptomus e outros copepodos calanoides, sao esclarecidas pcla theoria do Archi- 
Plata e Archamazonia de H. von Ihering e, por sua vez, a corroborani. 
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Estampa 1 

Mappa dos limites conhecidos da dislribuigSio de Diaptomus e Boeckella 
na America do Sul. 
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EST. 1 



Wright: Diaptomus na America do Sul. 



Notes on Moniliformis dubius Meyer, 1933 
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In 1933 Meyer proposed a neKv specific name for the acanthocephaljai)' 
described by Chandler as Moniliformis sp., because of this worm differing from 
the typical M. moniliformis (llrerns.) in the size of the proboscis and eggs as 
well as in the number of the proboscis hoo.lcs. We agree with him in his pro-* 
cedure from a careful examination of the Japanese material, on which the fol- 
lowing note is based. 

Numerous specimens were obtained by the junior author of the Pre^ 
fectural Hygienic Laboratory in Kobe from the small intestine of Rattiis rattus 
alcxandriniis (Geoffroy) (19.62 o/o) and Rattus rattus rattus (Linn6) (8.57 <V6) 
caught on board the Taiwan-, Shanghai- and Dairen-liiiers. The number of worms 
found in a single host varies from 1 to 175 in R. r. alexandrinus and from 1 
to 49 in R. r. rattus. 

Female: — Body whitish or creamy, up to 20 cm. long by 2.0 mm. broad, 
divided superficially except at the l<.w«o extremities into a series of over 100 
bead-like pseudosegmenls, each of which contains at the base of the equatorial 
hypodermis a circular lacuna connected with the dorsal and ventral longitudinal 
stems. At the anterior end on the blody tli(ese lacunar annuli are much closer 
together than elsewhere. Hypodermis very thick, containing in each median field 
a series of large irregularly branched nuclei extending over lacunar stems. Inner 
muscle sheath strongly developed. Proboscis cylindrical, truncate at distal end, 
0.6 mm. long by 0.18 mm. broad in a specimen 176 mm long, armed constantly 
with 12 longitudinal rows of hooks., each row comprising 10 hooks with strongly 
recurved blade and simple posteriorly directed root. Proboscis sheath club- 
shaped, 1.1 X 0.3 mm. in the same specimen, consisting of relatively thin 
inner longitudinal and very thick outer spiral muscles, containing a large ganglion 
at base. 

Lemnisci attenuated anteriorly, about 4.5 x 0.2 mm., but may J)e much 
longer, each containing 5-8 giant nuclei. Neck retractor well developed. A pair 
of retinacula arising from posterior end of proboscis sheath. At the posterior end 
of the uterus is a muscular bulb about 0.18 mm. in diameter, it has two large 
vesicular nuclei about 24-26 micra in diameter and containing each a relatively 
large oval nucleolus. The vagina is divided into two portions of different structure; 
the anterior portion is composed of a fusiform inner and a dumb-bell-shaped 
outer sphincter, of which the former contains two large nuclei similar to those 
of the uterine sphincter and is continuous with it, while the latter has no nucleus 
and consists solely of fine diagonal muscle fibers, both being so closely, set as 
to appear like a single apparatus; the posterior portion is a simple elongate, 
muscular bulb. Eggs elliptical, provided wdth three distinct shells as shown in 
fig. 7; outer shell 108-130x58-63 micra, covered by a thin membrane with 
spiral wrinkles in full grown eggs; middle shell thick, 87-100x33-41 micra; 
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inner shell 78-87x 27-33 micra; embryo 68-81x23-27 micra, with a number o.f 
hooks lip to 18 micra long at its anterior end and covered over with exceedingly 
small spines. 

3/a/c.- -- Largest specimen about 80 mm. long by 1.5 mm. broad; proboscis 
0 55 X 0.15 mm.; proboscis sheath 0.875 mm. long; lemnisci about 1.0 mm. long 
Testes elongate, at posterior portion of body; anterior 4.2 x 2.7 mm., posterior 
4.4 X 0.87 mm., 0 25 mm. apart from each other. vSafftigen’s pouch elongate, about 
1.0 >< 0.2 mm. Cement glands oval to ellipsoidal, 8 in number, crowded together ini- 
medialely in front of Safftigeii’s pouch; the entire mass measuring up to 2.17 mm. 
long. Vasa defferentia and cement ducts attenuated markedly at the point be- 
tween cement glands and Safftigeii’s pouch, whence the former are swollen 
posteriorly and unite on the dorsal side of the broadest part of the Safftigen’s 
pouch to form a tubular seminal vesicle, and the latter also become broader 
posteriorly. Bursal cap with 8 short digiliform rays. 

It is worth while noting that this worm has been found exclusively in 
the rats (R. r alcxaiidrinus and R. r. rati us) captured on shijis and not in those 
(/?. r. norwegicus and /\ r. alr.xandrinus ) collected on shore, though large numbers 
of the latter have been examined by the junior author. This fact seems to in- 
dicate that some grain insect n\ay act as intermediate host as suggested by 
Chandler. 

IdTER.\TURE 

CHANDLER, A. C. 

1921. Notes on the occurrence of Moiuli/onnis sj) in Rats in Texas, Jour. 
Parasit., 7 (4) : 179-183. 
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1933 Acantliocepliala. Bronii’s Klassen und Ordnungen d, Tierreichs, 4 (2) • 
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1 — Moniliformis dnbius Meyer, 1933. 

2 — Moniliformis duhins Meyer, 1933. 

organs ; x 25. 

3 — Moniliformis dubiiis Meyer, 1933. 

organs; x 100. 

4 — Moniliformis dubius Meyer, 1933. 

part of Safftigen’s pouch; x 50. 

5 — Moniliformis dubius Meyer, 1933. 

cap ; X 50. 

G — Moniliformis dubius Meyer, 1933. 
copulatrix; x 50. 

7 — - Moniliformis dubius Meyer 1933. 


Proboscis; x 75. 

Posterior j:>orlion of male genital 
1 Posterior portion of female genital 
Transverse section through anterior 
Transverse section through bursal 
Transverse section through bursa 
Egg; X 300. 


Abbreviations used in Figures. 

— bursa copulatrix, be — bursal cap, c - cirrus, cd — cement duct, eg 
— cement gland, de — ductus ejaculatorius, dv — dorsal lacunar vesseL 
(js — genital sheath, h — hypoderinis, il — inner longitudinal muscle, mb 
- muscular bulb at posterior end of uterus, oc — outer circular muscle 
sp — Safftigen’s pouch, ia — transverse anastomosis, vg — vagina, vgs — 
vagmal sphincter, vs — vesicula seminalis, vv — ventral lacunar vessel- 
— vesicula seminalis and cement ducts. 
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About twenty years ago, during his studies on the development of .Lveam, 
S. Yoshida found accidentally a very few of embryos hatched out in the 
medium of 0.5 o/o potassium permanganate in which the ascarid eggs were cultivat- 
ed. Since then he was much interested in studies on the influence <if chemical 
agents upon the development of ascarid eggs. Gonse([uenlly he was induced to 
investigate the artificial hatching in vitro. Numerous results were obtained l)y 
his own as well as liis student's Studies on these questions. The present article 
is the brief account of the most interesting one of them obtained by Toyoda’s 
long years work since 1927 under Yoshida’s direction. 

Many prominent investigators as J. Martin, B. M. Ransom and W. I) 
Foster, Asada and others, confirmed through numerous animal experiments that 
the matured ascarid eggs (human, pig, ox, or horse Ascaris) may hatch out 
under the skin or in the body cavity of mammals in which they are injected. 
Kondo, Asada and others, Japanese workers, assumed the fact that the em- 
bryonated eggs of Ascaris may hatch out naturally in tlic water culture or in 
the field. J. Martin and S. Yoshida proved the matured eggs of Ascaris may 
accidentally hatch in vitro of various kinds of medium 

As these experiments show, we know the ascarid eggs may easily hatch 
even ill any part of body outside of the alimentary canal of mammalian host 
in which the eggs normally hatch in the favorable conditions. 

At the beginning of our studies, Toyoda repeated the same experiments 
and confirmed the conclusion of the investigators mentioned above. Results 
of his experiments are tabulated as follows: 


Table 1. — Result of subcutaneous hatching experiments. 


Hours 

Percentage of hatched emhrgos and 

N.o of 

lapsed 

non-hatched eggs 

Hatched embryos Non-hatched eggs 

experim. 

3 

12 o/o 

88 o/o 

1 

3 

8 0/0 

92 o/o 

2 

5 

20 o/o 

80 o/o 

3 

24 

68 o/o 

32 o/o 

4 

24 

59 o/o 

41 o/o 

5 
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Table 2. — Result of hatching experiments in abdominal cavity. 


Hours 

Percentage of hatched embryos and 

N.o of . 

lapsed 

non-hatched eggs 

Hatched embryos Non-hatched eggs 

experim. 

3 

15 o/o 

85 o/o 

' 1 

3 

15.5 o/o 

84.5 o/o 

2 

8 

34 o/o 

66 o/o 

3 

20 

58 o/o 

42 o/o 

4 

24 

72 o/o 

28 o/o 

5 


In these experiments, as other reported, all hatching embryos migrate 
to the lung or other parts of experimental animals. Toyoda devised to get 
the means by which the hatched embryos may be collected immediately from 
the hatclnng place before they migrate off. 

According to such an intention, he tried to insert into the body cavity 
the ascarid eggs enclosed by various kinds of permeable membrane through 
which the body fluid of the experimental animal may be penetrate. He used 
as such a membrane, gelatinous capsule, collodium membrane, rubber membrane, 
animal bladder, artificial i)erchmenl, fish skin, and egg membrane. Egg mem^ 
brane here used is specially devised by prof. Sera, chemist of our colleague, 
for his chemical work. 

Results as follows: — 


Table 3. 


Hatching embryos and non-hatching eggs 


Gelatinous capsule 
Gollodiuiii membrane 

Rubber membrane 
Bladder 

Artificial perchment 
Fish skin 

Egg membrane 


Membrane dissolves and resullless 
Scarcely hatch but all eggs and embryos died 
in short time 

Very rarely hatch but all died in short time 
Slightly hatch but died in short time 
do 
do 

Plentifully hatch and embryos and eggs all 
alive 


From this experiment he assumed the ascarid eggs enclosed in egg mem- 
brane may be easily hatch in the body cavity of rabbit. 

He repeated the similar experiments, inserting the enclosed eggs into 
the various part of body of rabbit and obtained the following results: — 


Table 4 — Hatching experiments of ascarid eggs enclosed in 
egg-membrane in various parts of host body., 


LOCAL 


Hours 

Abdom. cavity 

Pleural cavity 

Subcutan. 

Stomach 

Intestine 

3 

2 o/o 

lo/o 

0 

0 

0 

5 

4 o/o 

4 o/o 

1 o/o 

0 

0 

24 

45 o/o 

38 o/o 

25 o/o 

2 o/o 

2 o/o 

48 

52 o/o 

50 o/o 

41 o/o 

8.5 o/o 

* 13 o/o 

72 

54 o/o 

50 o/o 

48 o/o 

3 0/0 

died 
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It was experimentally proved that the ascarid eggs may hatch in the 
favorable combinalion of three factors, egg membrane, body temperature and 
body fluid of mammalian host. 

Next he intended to carry the experiments for hatching egg outsidq 
of the host animal, merely providing with three necessary factors mentioned 
above. 

For this purpose, he conducted the experiments in using the com- 
plex apparatus holding the ascarid eggs in the mixture of the blood and 
Ringer-tyrode solution, instead of body fluid, held in the egg membrane, whote 
apparatus being hept at the temperature of 39-40o C. 

The results of the experiments: — 


Table 5. 



H O 

U R S 



1 

2 

3 

4 

5 

a few 

2 o/o 

4 o/o 

7 o/o 

6 o/o 


By successive ex()erinicnts he succeeded in the artificial hatching in 
every case of using mixture of blood and Ringer-tyrode solution or only Ringer- 
tyrode solution, or 0.85' o/o salt solution or lastly ordinal tap-water held in 
egg membrane capsule, being hept at the temperature of t0« G. without using 
any complex apparatus. From such results of experiments, he concluded that 
the ascarid eggs may easily hatch by 40 o/o in taj)- water held in egg mem- 
brane capsule at the temperature of 40o C. 



Fig. 1 Fig. 2 

A. Egg membrane capsule with water. B. Watch glass. G. Petri’s dish. 


Accx)rding to this fact he inclined to consider if any kind of proteide, 
calcium or magnesium compound may be extracted from the egg membrane 
during incubation at high temperature of tO® C to act as factor I)y which 
the ascarid eggs may hatch in vitro. This consideration gave him some light 
upon his success in the artificial hatching through the experiments by using 
the solution of pepton, calcium chloride, sodium chloride, and potassium chloride. 

Table 6. 

MEDIUM 

o/o Egg memb. 0.5 o/o 0.02 o/o 0.85 o/o 0.02 o/o 0.005 o/o 
Hatching & tap-water Pepton Ca Ch Na G1 K G1 Na Hg PO^ 

Percentage 38 o/o 45 o/o 0 2 embryos 0 0 
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Fig. 3 — Hatching embryo.s of A. himbricoides in 0.05 o/o pepton solution after 
98 hours. 

Figure sho^vs the apparatus lie used in his experiments. The covered 
petri’s dish of 7.5 cm. diameter in \vhich the watch glass with 4.5 cm. dia- 
meter stands. I^elri’s dish contains little amount of the disinfected tap-water to 
hold adecfuate moisture in order to i^revent the sudden evaporation of culture 
medium About 3 cc. of culture solution of any kind is put by pipette in the 
watch glass and about 0.2 cc. of the fully matured eggs is carefully iwured into 
the medium. Such a set of culture dish is put in the incubator at the tem- 
perature of 390-40° G. 


Formerly S. Yoshida j)rovcd e\])erimenlally that (he ascarid eggs may 
hatch hy a small percentage in each solulion of 0.5 Oo of ixitassium per- 
inaiigaiiale, 0.2 o/o of chloric acid and 0.8 o/o of sodium bicarbonate. Here Toyoda 
assumed from the results of numcu'ous experiments I hat the ascarid eggs may 
easily by high percentage in each solulion of l’c])lon, glueose, egg-alb umine, blood 
serum, milk, bile, pancreatic juice, .several kinds of liouillon, artificial gastric 
or intestinal juice etc. The experimental results will be given later on. 


— 573 


Ihe perceiila^c of halchin.** varies j^roally aceordiiig to llie con* 

centrations of meclium. In the eases o!’ < 4 liieosi* and i)ei)lon solution, 0.05 o/o 
is the most favorable for haleliin!L 5 sluAviiif^ Hie lii^liesl j)crcentage of 80- 



Fig. 4 — Hatching embryos of Toxocara cam's in 0.1 o/o glucose solution after 
4 days. 

85 o/o. From this optimum, the jierceidage of hatching falls suddenly and equally 
towards both stronger and woejher concentrations oT medium, as shown in the. 
attached curve. 

Followings are very noticeable I'aels. The pcjilon niediiini liigher than 
1 o/o is easily corrupted by incubation and this jndndaelion may injuriously 
act upon the eggs so as to lesser the hatching percentage 

The embryos hatched out in the peptoii medium ot' lower coneen I ra- 
tion are more active and more resistible than those in higher concentration. 
In pepton solution, the highest percentage of hatching takes place alter a 
day or more, but it happens after 3 to 7 days in the ease* of gliuost* nuMlium. 
The embryos hatched in glucose solution arc generally stronger and more 
resistible than those in pepton medium. 

Some results of the repeated experiments for the hatching of several 
kinds of Ascaris eggs in using adequate concentration of various solutions are 
given in the following table. 



— 574 — 


Table 7 


K 

I N 

D O 

F E 

G G 



MEDIUM 

Dog 

Dog 

Dog 

Human 

Pig 

Pig 

Ascaris 

Ascaris 

Ascaris 

Ascaris 

Ascaris 

Ascaris 

Egg albumine Cl/20) 

55 o/o 

48 o/o 

53 o/o 

60 o/o 

54 o/o 

60 o/o 

Egg yolk (1/300) 

40 o/o 

43 <Vo 

38 o/o 

31 o/o 

47 o/o 

50 o/o 

Dog blood serum (1/10) 

50 o/o 

54 o/o 

47 O/o 

48 o/o 

52 o/o 

61 o/o 

While sugar (0.1 o/o) 

56 o/o 

51 o/o 

42 o/o 

50 o/o 

55 o/o 

68 o/o 

Human milk (1/20) 

60 o/o 

54 o/o 

55 o/o 

42 o/o 

48 o/o 

52 0/0 

Cow’s milk (1/50) 

58 o/o 

50 o/o 

56 o/o 

47 o/o 

50 o/o 

53 o/o 

Skin milk (1/50) 

60 o/o 

52 o/o 

54 o/o 

42 o/o 

44 o/o 

48 o/o 

Bile (1/50) 

38 o/o 

36 o/o 

32 o/o 

28 o/o 

46 o/o 

40 o/o 

Pancreatic juice (1/50) 

35 o/o 

31 o/o 

30 o/o 

31 o/o 

32 o/o 

42 o/o 

Pepton (1/20) 

35 o/o 

42 o/o 

37 o/o 

23 o/o 

34 o/o 

37 o/o 

Bouillon (1/20) 

42 o/o 

38 o/o 

31 o/o 

18 o/o 

30 o/o 

41 o/o 

Malian bouillon (1/20) 

Polytamin bouillon 

48 o/o 

38 o/o 

36 o/o 

21 o/o 

24 o/o 

28 o/o 

(1/20) 

Artificial gastric imee 

35 O/o 

42 o/o 

38 o/o 

22 o/o 

23 O/o 

30 o/o 

(1/10^ 

Artificial intestinal 

1 o/o 

0,5 o/o 

0,6 o/o 

1 O/o 

0.5 o/o 

0.5 o/o 

juice (1/1) 

2 o/o 

3 o/o 

3 o/o 

4 o/o 

2 o/o 

3 o/o 

0.1 o/o Pepton 

71 o/o 

69 o/o 

66 o/o 

54 o/o 

58 o/o 

55 o/o 

0.05 o/o Glucose 

58 0/0 

68 o/o 

54 o/o 

62 o/o 

54 o/o 

46 o/o 

In this table, the 
centages at the end of 5 

optimum concentration of 
days incnbalion are given. 

medium 

and hatching per- 


o/o 



Concentration of medium 
Fig. 5 
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In 0.05 o/o albuminuria and 0.1 o/o glycosuria, the eggs may also easily 

hatch. 

Ascarid eggs hardly hatch in butter solution, even if it happens to 
hatch, it is very few and the fat seems to be injurious to development of 
the eggs. Vilamine A is also unfavorable for hatching, the embryos hatched 
in the solution nearly all died within 4-5 hours after hatching. In vitamine B, 
the eggs may hatch in 20 o/o and in vitamine 1) more easily hatch by 35 o/o. 

Influences of various conditions of eggs upon the percentage of artificial 
hatching. As the development of ascarid eggs is greatly influenced by various 
conditions of the eggs themselves, the hatching percentage also similarly dei)ends 
ui>on the conditions of the eggs. 

It is very difficult to get u good result of artificial hatching of ascarid 
eggs, because there are many factors which may act delicately upon the process 
of hatching. 

Of course all proceedures must be made most carefully in making a 
medium, in handling of an apparatus, or in disinfecting all things which are 
to be used in the experiment. Even a slight laclk of any precaution will make 
a cause of failure in experiment. 

The uterine eggs and the eggs in faeces are both belter in a fresh 
condition than the older for artificial hatching. Moreover the fully developed 
eggs in uterus arc more favorable than those in faeces. Fully matured eggs must 
be selected for good result of hatching, about 14-25 days old eggs {3 weeks old 
in general) in cultivation at the optimum temperature are, therefore, the most 
favorable for this purpose. 


0.1 o/o Pepton 


o/o 


0.05 ®/o Glucose 



Age of days of embryonated eggs 
Fig. 6 
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Immatured or just embryonated eggs (eggs after 7-10 days cultivation) 
and. older one (eggs after 50 days) are both unsuitable. 

Specific gravity of the eggs has also some influence on facility of hatch- 
ing and the most favorable degree of specific gravity for artificial hatching 
is 20 degree of Baume’s hydrometer. 

Hatching begins at about 30 minutes after incubation and the percentage 
of hatching increases suddenly in pepton or gradually in glucose medium dur- 
ing a week until it attains to maximum. 

As generally recognized, the development of ascarid eggs depends greatly 
upon the temperature. It is quite the same in the case of hatching, .\ccord- 
ing to his experiments, the most favorable temperature is between 36° and 
400 C. The hatching embryos at higher temperature are not so vigorous as 
those at the lower temponature and more feeble, probably because of beingi 
soaked in the medium of high temperature In the lower temperature between 
24o and 30® C. or 30^ and 35o C a few embryos hatch and they are generally 
active and more resistible to any chemical agent. 

0.1 o/o Pepton 



Fig. 9 

In th^ higher temi>erature than 40° C. hatching takes place in small per- 
centage an reciprocally decreases according to rising of temperature. 




Observa^des sobr^ o virus do myxoma infectuoso 

Arthur Moses 

Assistente Chefe do fnstituto de Biologla Animal, Rio de Janeiro — Brasil 


Contemporaiieo e teslemunha da pu!)lica?ao do trabalho « Nota sobre 
a presen^a da larva de Lingiiatnhi serrafa, Froelich (1789), no intestino do 
homem, no Brazil », cujo quarto de cciitcnario agora se commeniora, e in- 
teressante recordar que o assuinplo da contribui^ilo com qiie concorro ao livro 
jubilar, por esse motivo publicado, tambern o foi de iima das iiiinhas pri- 
meiras pesquizas, e a materia cntao de palpitante intcressc nilo diminiiiu de 
importancia, antes cresceii com o perpassar do tempo. O virus do myxoma 
infectuoso dos coelhos, urn dos mais curiosos do gramle grupo dc virus fil- 
traveis se lornou alvo de varias pesquizas, mlo s6, porque nao se acha mais 
restricto aos coelhos da America do Sul, observado que tern sido na California, 
Estados Unidos e outros paizes norle e centro americanos, mas ainda, i)orque 
a hypothese antiga da possivel muta^ilo de virus que desde o tempo de Jenner 
se achou admissive) embora nrio provavel, na rela^ilo entre a vaccina c o 
virus da variola, de novo se apresenta para o virus do fibroma iiifeccioso de 
Shope, para alguns uma variantc, para outros um mutante do virus do niy^ 
xoma. Mais se avigorou essa hypothese com a altera^ito do virus do tumor 
fibromatoso, que nas mSos de Andrewes perdeu de modo permanente a pro- 
priedade original para provocar apenas lesao innammaloria e nas m3os de 
Shope recuperou passageiramentc suas primitivas propriedades, ap6z passageiis 
seguidas ejn coelho sylvestre americano. 

A questSo das variances e rnuta^des cm microbiologia, insufficientemente 
elucidada para os bacterios e ainda menos clara no ([ue diz respeito aos virus. 

Damos na presente nota algumas observances ainda nao registadas, cha- 
mando attennSo para differennas entre o virus estudado e o norte americano 
sem affirmar que seja essa ultima uma variante, ncm que a especie de coelho 
inoculado, caiba a responsabilidadc dos resultados divergentes assignalados. O 
virus da California enviado pelo Dr Roy Fisk, chegou-nos as mflos, avirulento, 
nSio permitlindo o estudo comparativo, visado 

Estudado por Sanarelli, retomado por Dessy e Asberastury, que, de modo 
irregular, constataram a filtrabilidade, somente no anno de 1911, foi o viriws, 
do myxoma, definitivamente incluido entre os virus considerados filtraveis. 

Resultados negativos e positivos a esse respeito registados, hoje se ex- 
plicam pelos multiplos factores conhecidos a influenciar uma filtranao em vela 
porosa. 

E’ ponto pacifico a filtrabilidade do virus em vela Berkefeld V e por. 
yezes na do typo N. 

A transmissSo a outros animaes domesticos, al^m do coelho, nao sof^ 
freu maiores modificanCes com o tempo. Apenas foi assumpto de novas pes- 
quizas com resultado bastante interessante o da sensibilidade do coelho syln 
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vestre, do genero Stjlvilagus^ ora da especie norte-americana {niittallii mittallii) 
ora da minensis, o mais commum entre n6s. 

O furao, animal que se 'prestou ao elucidamento de muitos' pontos obscu- 
res no estudo de dfversos virus (influenza humana e porcina, doen^a de Aujesky, 
peste aviaria, etc.), nSo foi, ao que sabetnos, ainda experimentado no myxoma. 

Shope regislou a passagem do virus do myxoma em coelhos cottontail 
(Sijlvilagus), inoculado simultaneamcnte por via subcutanea e intratesticular. 

Limitada a simples orchiic fibromalosa ou myxomatosa, a cvoluQ^io be- 
nigna lerminou pela convalescen^a com o registo no s6ro de anticorpos neu- 
tralisantes para os virus do myxoma e do fibroma. 

Nao nos foi possivel conseguir iiumero sufficiente de coelhos sylvestres 
machos, para verificar a possivel adapta^ao do virus ao testiculo dos mesmos. 

O numero limitado desses aiiimaes, recebido, serviu para tentativas de 
Irausmissao do virus, variando as vias de inocula^ao, intrapleural, intracerebral,, 
testicular com o registo negative na quasi totalidade dos casos. O s6ro desses 
coelhos nao apresentava in vitro ou in vivo anticorpos neutralisantes para o 
virus inoculado. 

A observa^ao feita por Shope sobre a conserva^ao do virus em cerebro 
de coelho sylvestre, n6s a fizemos para o coelho domcstico, fOryciolagus) de- 
sapparecendo o mesino na 2.® passagem. Alguns desses coelhos assim inocular 
dos morreram sem symptoma apparentc, em 14 a 16 dias, outros foram sacrir 
ficados na mesma epocha. Inoculado por via subcutanea a suspensao do cer 
rebro da primeira passagem, a infec^ao myxomatosa se manifestou na m^dia 
em sete dias e a morte consequentc sc deu em nove dias. 

Tentativa de adapta^ao do virus ao cerebro de cobaya ou rato branco, 
ap6s inocula^ao intracerebral ou ocular, nao logrou rcsultado. Os ratos brancos 
foram sacrificados depois de 10 dias e o cerebro inoculado em coelho provou 
inoffensive para os mesmos. 

As cobayas quando nao sacrificadas morreram entre 14 e 15 dias. A 
inocula^ao da suspensao do cerebro em coelho, por via subcutanea, ora deter- 
minava a forraa^ao de um simples nodulo local, ora se mostrava sem in- 
fluencia alguma. Reinocula^ao de uma suspensao do nodulo deixou os coelhos 
inoculados, normaes. 

Weston Hurst adaptou ao cerebro de coelho, virus do myxoma primir 
tivamente transmittido por via inlracutanea e testicular, dando ao mesmo a 
denomina^ao de neuromyxoma. O virus assim modificado e attenuado se lor 
calisava de preferencia, em determinados orgaos e permittia a convalesces 
cia cm 2/3 dos animaes inoculados. 

Outra via de inocula^ao que tentamos foi a do conduct© auditive externo.- 
O resultado favoravel alcan^ado por Levaditi e Vieuxchange com o virus de 
herpes e Remlinger e Bailly com o de doen^a de Aujesky, nao foi Alcan^ado 
em nossas experiencias com o virus do myxoma; alguns coelhos morreram 
sem conlrahir a infec 9 ao e a maioria nao demonstrou aItera 9 ao alguma. 

As primeiras culturas de virus do myxoma, obteve-as Haagen, em meio 
liquido contendo fragmentos de testiculos de coelho. 

Seguem-se-lhe, em ordem chronologica, Benjamin e Rivers, que utiliza- 
ram, de preferencia, monocytos de coelho, tambem addicionados a meio liquido. 

Haagen registou em 1931, trinta passagens em meio de cultura, sem 
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alteragSo dos predicados biologicos do virus, augraentando a virulcncia com 
regularidade eni cada passagem e do modo muito sensivcl nas ultimas. 

No anno seguinte, Harry Plotz oblcve com a lechnica de Benjamin c 
Rivers, abundante cullura com varias passagens dc virus. 

Com a collaboraySo do Dr. Abreu Marlins, tenlamos sem succcsso cul- 
tivar o virus em embrySo de i)iuto. Empregamos embryOos dc sete dias de 
evolu?5o e virus fillrado epi v|cla Bierkofeld V. .\ntos baviamos verificado 
que o disco Seitz, E. K., retinlia o viruis e que a centrifiiga^So do mesmo 
em centrifugador de grande velocidade fornecia material prejudicial ao coelho. 

A leclinica empregada foi a da inocula^ao de 0,06 cc do fillrado de uma 
suspensao a 1/20 de tecido do tumor mj’xomaloso em soliiyao i)hysiologica em 
cada embrySo de um grupo de 50. De 24 cm 21 boras foram relirados da 
eslufa, na temperatura de 37o, 5 embryOes, feila uma suspensilo dos mesmo^ 
em solu^ao physio logica na propor^Ho de 1/20, inoculando-se, em cada vez, 
cinco coelhos com 1 cc. de uma dilui^iio a 1/20, 1/100, 1/1000, 1/10 000, 
1/100.000. Assim succcssivanienle foi feilo no I.", 2 o, 3 .o^ f.o e o.o dia. 

Nenhum dos 25 coelhos iiioculados coiilrahiu o myxoma infectuoso. 

Vaccinacao: — Os primeiros resullados negatives [)or mim assignalados 
com o virus acpiecido em temperaturas diversas e prazos variaveis, nfio soffre- 
ram contesta^ao, antes mereceram confirmacao, mesmo com o virus norte. 
amcricano. 

O acido phenico e o formol, acluando sobre o virus isolado por Kessel, 
Proutry e Meyer, forneccram nas inAos dc I'isk e Kessel um prodiicto atte- 
nuado cuja ac^ao immunisaiite foi por elles registada Variaiido embora as di- 
luigoes, os prazos e a techiiica da actua^ao. nenhuma ac^ao immunisantc pude- 
mos assigiialar com o virus sul-americano tratado por quaUpicr dos dois pro- 
ductos chimicos. 

A actuagao do chloroforrnio, tao util no preparo da vaccina antirabica, 
e do ricinoleato de sodio, com vaiitagem empregado na vaccinacao contra a 
poliomyelite falharam na tentativa dc vaccinacao com o virus do myxoma as- 
sim tratado. 

A influencia yA manifestamente verificada no Irato de bacterios e toxi>- 
nas, animaes, vegetaes ou bacterianas por varias substancias adjuvantes e es- 
tiniulantes, ret^rdaiido-lhes a absorpcAo, provocando a lenta diffusilo c conlri- 
buindo desse modo para refor^ar a immunidade conferida, foi tambem por n6s 
ensaiada na tentativa de vaccinacao prevenliva contra o my.xoma. Dos variados 
excipientes graxos, lipoides c adjuvantes outros, empregados para esse fim, uti^ 
lizamo-nos da vaselina e da lanolina, s6s ou associados ao oleo de oliva, oleo 
de vaselina, etc., conseguindo assim reduzir a actividade do virus, modificar a 
evolugao da doenca e permittir ao animal supportar maior (luanlidade de virus 
sem, entretanto, conferir sensivel rcsislencia a fuluras inoculaccles, 

O resumo que fizemos de algumas observacOcs sobre o virus do myxoma 
infectuoso leva-nos a suggerir a conveniencia do estudo comparalivo das amos- 
tras norte e sul americanas e dos dois com o do tumor fibromaloso. 

Acredilamos que nenhum oulro se preste melhor ao elucidamento do 
problema das variacOes e mutacOes no largo capilulo dos virus filtraveis. 

VariacOes Idm sido admittidas em outros virus, herpes, poliomyelite, den- 
gue, febre amarella, epithelioma de gallinhas e pombos, laryngotracheile. etc. 
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Ora attingem. essas yaria?5es as propriedades antigenicas, ora apenas S 
doen^a provocada. 

Manifestam-se, 4s vezes, eiri animal da mesma especie e no messno 
lecido, s6de da lesSo, mas em geral em espccie diversa e em outro tecido. 

Quando persisteiites se dcve peiisar em muta^So, quando attingem a con- 
difOes antigenicas e a doen^a provocada, se devc cogitar da existencia de um 
virus novo.. 

A traiislorma^So do virus do fibroma em outro de myxoma obtida por 
George Berry c Helen Dedricks, juiitando na mesma inocula^ao, o primeiro nSo 
iriodificado e o scgundo aquccido a 60, 75 e 90o durante 30 minutos, levou- 
os a pensar quo os dois pertencem a um inesmo virus basico. 

Essa liypothese de identidade originaria e a possivel transforma^So do 
um em outro, em successivas passageus em coeiho sylvestre, foram hypo^ 
theses cedo adinittidas por quern primeiro descreveu o virus do tumor fi- 
bromatoso. 

De quanto foi dito, se verifica que a continuacao do estudo do virus do 
myxoma e do tumor fibromatoso, simples variante, mutante do primeiro, vi- 
rus novo possivelmeiite, abre larga perspecliva ao conhecimento dos virus em 
geral. 


SUMxMARY 

Great difficulty in transmitting myxoma virus to brazilian wild rabbits, 
either by the common route, or by brain pleural or testicular inoculation, is 
called attention to. 

Attention is also called to failure in obtaining a neurotropic virus of 
the south ainerican strain, either in rabbits, guiiieapigs or white rats. Survival 
of virus was observed in the brain of domestic rabbits only until the second 
passage. 

Failure in obtaining virus culture in chicken embryo, seven days old, 
is also mentioned. .V 5 o/o dilution of a Berkefeld V candle filtrate was em- 
ployed and rabbits inoculated every 24 hours with dilutions of suspension of 
five embry^os kept in the incubator at a temperature of 37«> during five days. 

Vaccination with heated virus, chloroform vaccine, formolized and carboliz- 
ed virus, as well as virus enrobed in lanoline, vaseline, with or without olive 
oil, proved incapable of protecting against inoculation of untreated virus, 
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